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LOST TO THE CAUSE OF HUMANITY 
—LOUIS THUILLIER, SCIENTIST 


Water Works Eng. 
Vol. 87-7 


TRANGE irony of fate that Pasteur, founder of modern preventative 

medicine, should lose not only his brilliant assistant, Thuillier, 

through death from cholera...but...in addition, two of his cherished 
daughters from typhoid fever—both water-borne diseases. 

Chlorination of drinking water—the protection that even Pasteur's 
brilliant discoveries had not disclosed—is today available to all. 

W &T Visible Vacuum chlorinators with their acknowledged de- 
pendability, with their low maintenance cost and simplicity of 
operation, make it possible to secure this prevention of water-borne 
disease transmission at a cost of less than one penny per person 
per year. That is an achievement of modern science and invention. 

We urge you to think seriously of our slogan, “The Only Safe 
Water is a Sterilized Water.” 


Technical Publications 38,157 and 158 describe W&T Visible Vacuum 
chlorinators in detail. A copy of one, or all, is yours for the asking. 


WALLACE & TIERNAN CO., Inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY Brooches in Principal Cities...Main Factory, Belleville, N. J. 
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advanced in any of the papers or discussions published in its proceedings 
Discussion of all papers is invited 
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CHANGES IN FEDERAL TAX LAWS AFFECTING WATER 
COMPANIES 


By Louis D. Buium 
(Certified Public Accountant, New York, N. Y.) 


The Revenue Act of 1934 was signed by President Roosevelt on 
May 10, 1934 and became effective insofar as income taxes are con- 
cerned for taxable years beginning after December 31, 1933. Tax- 
payers filing returns on a fiscal year basis, which for income tax 
purposes means any accounting year other than one ending on 
December 31, are not controlled by the Revenue Act of 1934 for 
taxable years beginning before December 31, 1933. 

Under the several laws rate structures and the elimination of 
certain classes of deductions have constituted the major changes, 
although some of the Acts contained unusual provisions which did not 
appear in other Acts. For example, the Revenue Act of 1932 con- 
tained a provision which permitted taxpayers to carry over a net loss 
incurred in one year as a deduction in the succeeding year. This 
provision was repealed under the ‘‘National Industrial Recovery 
Act,” effective January 1, 1933. No provision for the deduction of 
net losses is incorporated in the Revenue Act of 1934. 

While the Revenue Act of 1934 contains many new provisions, it 
has eliminated some of the established principles which were incor- 
porated in prior laws. 

In attempting to state the changes in Federal Tax Laws affecting 
water companies under the Revenue Act of 1934, I necessarily have 
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been compelled to limit the items covered to those which appear to 
be of most interest to that class of taxpayer. I have not confined 
myself to actual changes in the Revenue Act, but have included 
herein information relating to depreciation allowances with respect to 
which the policy of the Treasury Department has recently been 
changed. While the provision in the Revenue Act of 1934 applicable 
to depreciation is identical with the similar provision in the prior 
Revenue Act, the policy of the Treasury Department now applicable 
to the proper determination of such allowance has recently been 
changed. 

The several items selected for discussion are those which appear to 
be of general interest and include depreciation, limitations on stock 
losses, capital gains and losses, consolidated returns and capital stock 
and excess profits taxes. 


DEPRECIATION 


During the consideration of the Revenue Act of 1934 by the Com- 
mittee on Ways and Means it recommended incorporating in the bill 
an arbitrary reduction of 25 percent in all depreciation allowances for 
the years 1934, 1935 and 1936. It was estimated that such reduction 
would increase the revenues from income taxes approximately 
$85,000,000.00. 

The Secretary of the Treasury prevailed upon the Committee on 
Ways and Means that the situation could be more equitably handled 
through proper administrative measures than through legislation 
which would arbitrarily reduce each and every taxpayer’s deprecia- 
tion allowance by a certain percentage, whether or not the allowance 
may have been excessive for past years. The Secretary of the 
Treasury expected that depreciation allowances could be reduced by 
a sum sufficiently large to produce the $85,000,000.00 increase in 
revenues which the arbitrary reduction was expected to produce. 

Under date of February 28, 1934, Treasury Decision No. 4422 was 
issued relating to the method of computing depreciation allowances. 
This Decision amended Article No. 205 of Regulations No. 77 promul- 
gated under the Revenue Act of 1932. 


The Article as originally drawn provided the following: 


‘“‘While the burden of proof must rest upon the taxpayer to sustain the (de- 
preciation) deduction taken by him, such deductions will not be disallowed 
unless shown by clear and convincing evidence to be unreascnable.”’ 
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The above provision has been amended to read: 


“The burden of proof will rest upon the taxpayer to sustain the deduction 
claimed. Therefore, taxpayers must furnish full and complete information 
with respect to the cost or other basis of the assets in respect of which depre- 
ciation is claimed, their age, condition and remaining useful life, the portion 
of their cost or other basis which has been recovered through depreciation 
allowance for prior years, and such other information as the Commissioner 
may require in the substantiation of the deduction claimed.”’ 


The change in the procedure is not confined to the year 1934 and 
succeeding years, but all Articles of prior regulations as far back as 
Regulations No. 62 under the 1921 Act have been amended. Defi- 
ciencies may be determined based on adjustments of depreciation for 
all years which are not barred by the statute of limitations beginning 


with the year 1921. 
On April 4, 1934 the Commissioner of Internal Revenue issued 


mimeograph No. 4170 prescribing information required in support 
of depreciation deductions which is summarized below: 


(1) The deduction is limited to such ratable amount as may reasonably be 
considered necessary to recover during the remaining useful life of the prop- 
erty, the unrecovered cost or other basis, under the applicable law and 
regulations. 

(2) Failure to deduct any depreciation allowance or an allowance inade- 
quate under the facts known in prior years will not warrant the allowance of a 
greater deduction in subsequent years. 

(3) The taxpayer is required to prepare all schedules and other data deemed 
necessary in proving the correctness of the depreciation deduction. 

(4) In cases where the deduction for depreciation is a very minor factor 
in determining net income, or where the facts indicate that the deduction 
claimed in the return is not in excess of the correct amount, or where it is 
clearly evident that no taxable income will be developed, the schedules need 
not be furnished for such years. 

(5) Where it is claimed by the taxpayer that the information necessary for 
the proper determination of the allowable depreciation has been previously 
prepared and filed in connection with prior income tax returns, no duplication 
of such information is required provided the Revenue Agent makes an affirma- 
tive statement in his report that the information is on file with the Department 
and that it conforms with the requirements of mimeograph No. 4170. 


The schedule suggested by the Treasury Department, which may 
be varied to suit the needs of a particular taxpayer, is designed to show 
the following information: 

The property accounts should be segregated into groups of accounts 
containing similar assets having approximately the same average 
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lives. For water companies a general grouping for depreciable assets 
along the lines indicated below is suggested by the writer: 


Dams 

Reservoirs 

Wells 

Intake and Supply Mains 
Coagulating Basins 

Filters—Slow Sand 
Filters—Mechanical 

Pumping Station Structures 

Boiler Plant Equipment 

Steam Power Pumping Equipment 
Miscellaneous Pumping Equipment 
Storage Reservoirs, Tanks and Standpipes 
Distribution Mains 

Service Pipes and Stops 

Meters, Boxes and Vaults 

Fire Hydrants 

General Structures 

General Equipment 

Transportation Equipment 


If the taxpayer keeps a record of each individual item or classifies 
its accounts into a large number of different groups, the data should 
be summarized by classes of assets similar in nature. Examining 
officers are instructed to verify the correctness of summaries from the 
taxpayers books and records. 

In the schedules the original cost or other basis of the property and 
gross additions by years must be set forth separately. The schedule 
for each class of assets should show all adjustments to the property 
account which should have been made in prior years representing 
assets fully depreciated, sold, abandoned or retired. 

The accrued depreciation reserve against each annual installment 
of additions must be shown with proper adjustments for property 
sold, abandoned or retired. Credits to the reserve for salvage value 
should be shown separately and any charges against the reserve for 
repairs, renewals or fully depreciated assets that have not been 
recovered as expense or otherwise in closing prior income tax returns 
should likewise be set up separately. 

With reference to the computation of the reserve for depreciation 
the following is quoted from ‘‘Memorandum No. 891” issued by the 
Treasury Department: 
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« | |. if the rates allowed for any prior year were in excess of the rates 
now considered allowable, the rates actually allowed must be used. If the 
rates allowed were less than the rates now considered allowable, but were such 
rates as would have been considered allowable in prior years, the rates actually 


allowed may be used. If, however, no depreciation was actually allowed for — 


any prior year, or if it is evident that the rates or amounts allowed were in- 
sufficient, such rates as it is considered were properly allowable in prior years 
should be used in computing the reserve.”’ 


The new rules laid down for the computation of depreciation by the 
Treasury Department clearly indicate that taxpayers will not be 
allowed depreciation allowances computed in a haphazard manner 
and that full and complete information must be furnished. This 
procedure no doubt will have a great influence on the bookkeeping 
for capital assets which as a general rule has been very unsatisfactory 
in the past. In order to substantiate depreciation deductions for a 
number of utilities represented by the writer it was necessary to make 
a complete analysis of the property accounts which in some cases 
dated back to the inception of the company. The ordinary fixed capi- 
tal account often contains charges which must be eliminated in order 
to determine the depreciable base for tax purposes. The items most 
frequently found are land, going value, organization expenses, fran- 
chises, interest and taxes capitalized, discount and expense on the sale 
of securities, appraisal increases, capital stock of underlying compa- 
nies, etc. 

While there has been insufficient time since the new rules have been 
effective to learn what the policy of the Treasury Department will be 
in following them, it is believed that no depreciation deduction will be 
allowed if it is a material factor in determining taxable income unless 
the information is supplied by the taxpayer in the form outlined. 


LIMITATION ON STOCK LOSSES 


Capital gains and losses 


Section No. 23 (r) of the Revenue Act of 1932 provided a limitation 
on losses from sales or exchanges of stocks and bonds which are not 
capital assets, such assets being defined as those held for more than 
two years not including stock in trade. 

This section of the 1932 Act permitted the deduction of losses 
only to the extent of gains from stocks and bonds held for less than 
two years. In the law as originally enacted, it was provided that 
losses disallowed for the reason that they exceeded gains from 
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similar transactions, could be deducted from gains derived in the 
succeeding taxable year from the sales or exchanges of stocks or bonds, 
This carry-over feature never became effective as Section No. 23 (7) 
was repealed by the National Industrial Recovery Act, effective ag of 
January 1, 1933. 

No similar provision was incorporated in the Revenue Act of 1934 
but Section No. 117 providing for the recognition of gain or loss from 
the sale or exchange of capital assets was incorporated. 

Under the Revenue Act of 1934, the two year provision is omitted 
from the definition of a capital asset, such definition being as follows; 


“For the purposes of this title, ‘capital assets’ means property held by the 
taxpayer whether or not connected with his trade or business, but does not 
include stock in trade, etc.’’ 


Taxpayers, other than corporations, are required to apply certain 
percentages of reductions to gains or losses from the sale or exchange 
of capital assets depending on the number of years that the assets were 
held. 

While corporations are not included among the taxpayers which 
must apply this graduated percentage of reduction to capital gains 
or losses, nevertheless, the same definition of capital assets applies 
and losses are limited to $2,000.00 in excess of capital gains. 

Under the Revenue Act of 1934 corporations must include as tax- 
able income gains from capital assets but capital losses may be de- 
ducted only to an amount of $2,000.00 in excess of capital gains. 


CONSOLIDATED RETURNS 


The Revenue Act of 1932 permitted an affiliated group of corpora- 
tions to elect to file a consolidated return in lieu of separate returns. 

An affiliated group was defined as one or more chains of corpora- 
tions connected through stock ownership with a common parent 
corporation if 


(1) At least 95 per centum of the stock of each of the corporations (except 
the common parent corporation) is owned directly by one or more of the other 
corporations; and 

(2) The common parent corporation owns directly at least 95 per centum_ 
of the stock of at least one of the other corporations. 


“Stock’’ did not include non-voting stock which was limited and 
preferred as to dividends. The tax rate for a consolidated group was 
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increased by 3 of 1 per centum under the original provision of the 
1932 Act which brought the rate up to 143 per centum as compared 
with a rate of 133 per centum for corporations reporting on a separate 
return basis. 

Under the National Industrial Recovery Act, Section No. 141(e) 
of the Revenue Act of 1932 was amended fixing the increased rate 
for the privilege of filing consolidated returns as ¢ of 1 per centum 
for the taxable years 1932 and 1933 and an increased rate of 1 per 
centum for the years 1934 and 1935. 

Under the Revenue Act of 1934 the right to file consolidated returns 
is confined to railroad corporations and the rate of tax for railroads 
electing to file consolidated returns is 2 percent more than the regular 
rate of 132 percent levied on corporations. 

Section No. 45 of the Revenue Act of 1932 which was reénacted 
in the Act of 1934 authorizes the Commissioner to allocate income and 
deductions between or among two or more organizations, trades or 
businesses owned or controlled directly or indirectly by the same 
interests if he determines that such distribution, apportionment or 
allocation is necessary in order to prevent evasion of taxes or clearly 
to reflect the income of any such organizations, trades or businesses. 
This section of the law has not been applied to any extent in the past 
but the elimination of the consolidated return feature from the 
Revenue Act of 1934 with respect to all taxpayers except railroads, 
may cause the Treasury Department to utilize the procedure provided 
for in cases where there has been an inter-manipulation of accounts 
or a shifting of income between members of an affiliated group with 
the result that the true income is not reflected. Relief under this 
section of the law is also available to taxpayers who, without its 
application, might be compelled to pay an excessive tax not based 
on the true income of the controlled interests. 


CAPITAL STOCK TAX AND EXCESS PROFITS TAX 


A capital stock tax at the rate of one dollar for each $1,000.00 of the 
adjusted declared value of its capital stock was imposed under the 
National Industrial Recovery Act on corporations carrying on or 
doing business after June 15, 1933. The first return covered the year 
ended June 30, 1933 and taxpayers were permitted to declare the 
value of their capital stock as of the close of its last income-tax taxable 
year ending on or prior to June 30, 1933. The value having once 
been declared it could not subsequently be changed either by the 
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Commissioner or the corporation. The adjusted declared value fo 
any subsequent year ending June 30 was defined under the law ag the 
original declared value plus or minus additions or reductions of 
capital including adjustments for operating or non-operating gains 
or losses, dividends, etc. 

In addition to the capital stock tax an excess profits tax was im. 
posed under the National Industrial Recovery Act for each income. 
tax taxable year ending after June 30, 1933 equivalent to 5 percent of 
such portion of its net income in excess of 12} percent of the adjusted 
value of its capital stock. 

Section No. 703 of the Revenue Act of 1934 amended the National 
Industrial Recovery Act by limiting the application of the capital 
stock tax in respect of any year except the year ending June 30, 1933 
and providing that the excess profits tax shall not apply in respect of 
any taxable year ending after June 30, 1934. 

Section No. 701 of the Revenue Act of 1934 reimposed the capital 
stock tax so that a return must be filed for the year ended June 30, 
1934 wherein the value of the taxpayer’s capital stock must be 
declared as of the close of its last income-tax taxable year. For any 
subsequent year ending June 30 the declared value shall be increased 
by capital paid in and net income and shall be reduced by payments 
representing a reduction of capital, dividends and net losses. Several 
adjustments of a technical nature which I have not mentioned for the 
sake of simplicity must also be made in some cases. 

Under the Revenue Act of 1934 taxpayers who filed capital stock 
reports as of June 30, 1933 are given an opportunity to make a new 
declaration of the value of their capital stock for the year ending June 
30, 1934. If the prior valuation was too low so that an excess profits 
tax resulted it may be increased or if the valuation was too high it may 
be reduced. In arriving at a valuation which will not penalize the 
taxpayer the average net taxable income under present normal condi- 
tions, with due allowance for increases in income, should be capitalized 
at 124 percent. If the estimate is correct the excess profits tax will 
be eliminated. For example, if the average net income of a taxpayer 
is $100,000.00 the original declared value should be $800,000.00 
which would result in a capital stock tax of $800.00 and no excess 
profits tax. For each $1,000.00 undervaluation of the capital stock, 
the capital stock tax would be reduced $1.00 and the excess profits tax 
would be increased $6.25. On the other hand any overvaluation of 
the capital stock would increase the capital stock tax $1.00 for each 
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$1,000.00 of such overvaluation. The importance of making the 
proper valuation is obvious and in view of the opportunity that is 
afforded taxpayers under the Revenue Act of 1934 to make a new 
declaration any errors that were made for the year ended June 30, 
1933 may be rectified in filing the return for the year ended June 30, 


1934. 
CON CLUSION 


In conclusion I wish to say that in my opinion the administration 
of the tax laws will be stricter than ever before for reason that the 
government will attempt to realize the greatest amount of revenue 
from the several sources provided. This is apparent from the action 
of the Treasury Department in providing the new procedure with 
respect to depreciation. On the other hand, taxpayers whose volume 
of business and net profits have been reduced and whose costs are 
rising must pay particular attention to their tax problems in order 
to take advantage of all allowable deductions to prevent overpay- 


ments. 
DISCUSSION 


Jacos Scuwartz (Board of Public Utility Commissioners of the 
State of New Jersey): Mr. Blum’s paper covers a very timely sub- 
ject in a practical and unequivocal manner. 

We have been rather well acquainted during the past few months, 
through the medium of daily press dispatches, with the attempt on the 
part of the government to balance our federal budget. Because of 
this necessity and an aroused public opinion resulting from alleged 
improper practices disclosed in recent investigations, there was an 
immediate demand for closer scrutiny of the income tax laws to 
eliminate so-called ‘loop holes” and increase revenue. 

The 1934 Revenue Act presents us with a fact accomplished and 
discussion or expressions of disagreement with the merits of the vari- 
ous provisions of the act would be of doubtful practical effect. Mr. 
Blum has carefully digested the 1934 Revenue Act and set up for our 
consumption the important changes and their application to water 
utilities. I was very happy to have the benefit of this analysis by an 
expert, together with his comments based upon actual experience. 

There is a growing feeling that the actual filing of federal tax returns 
should at least be under the direct supervision of one who has a 
specialized knowledge of this field. The average accounting officer 
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has a sufficiently difficult task to plan and supervise the recording of 
the property records in sufficient detail and in accordance with 
classifications necessary to provide information, not only for filing 
of proper tax returns, but for many other purposes. Present condi. 
tions call for closer codperation than ever between the accounting 
officer, the engineering executive and those who prepare the tax 
return, in order that each shall be properly informed of the necessary 
data required. 

The paper under discussion brings to our attention again the 
changing tendency since the advent of the New Deal with respect to 
the burden of proof. It used to be considered shrewd business to be 
able to dispose of a blind horse. ‘Caveat emptor,” let the buyer 
beware, was the law. ‘‘Prove that I am wrong” was the cry of one 
whose statements were challenged. The New Deal has, however, 
changed the old expressions and we now hear that a seller is in duty 
bound to make a full and frank disclosure with respect to his commod- 
ity, and we are also advised by the government to prove that our 
figures are correct. The government does not intend to be saddled 
with the expensive burden of proving that you are wrong. I may be 
digressing, but there can be no better argument for adopting and 
adhering to a good fixed property record system, a topic which has 
been near and dear to the hearts of many of the members of this 
division. 
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TAXATION OF MUNICIPAL WATER WORKS 


By A. C. KAMPLAIN 
(Meter Service Company, Valparaiso, Ind.) 


A knowledge of taxation practices is essential to a full and complete 
discussion of taxation of municipal water works. Widespread dissat- 
isfaction exists as to the practices in general use by taxing bodies. 
Taxes are created and assessed without much regard for the equitable 
pro rating of governmental expense, but are created and assessed in 
the midst of a quandary wherein the taxing bodies are concerned 
solely with the necessity of raising funds. It seems to be more 
important to these bodies that the funds be secured than that they 
be equitably distributed. 

For this reason it is difficult to point out improvements which may 
be made. To do so would entail the building of an entirely new or 
changed tax structure. As this discussion deals with the taxation of 
municipal water works only, I have placed the matter before those in 
our territory who are in a position to comment intelligently on the 
situation from the water works standpoint. The residue of these 
comments is brought to you. 

During the past few months I have had the opportunity to obtain 
the reaction of municipal water works operators to the assessment of 
taxes on municipal water works. I have talked to some thirty or 
more superintendents, mayors, city attornies and others engaged in 
the operation and management of municipal properties. 

Without exception these operators are opposed to such taxation 
and in fact they are opposed to taxes of any kind on these properties. 

It is generally maintained that the municipal water works is a 
property belonging to the community as a whole, furnishing water 
to those desiring service. It is comparable to a city park or a com- 
munity building, except that the water works is usually self sup- 
porting. 

Inequities exist in the assessment of governmental costs which 
involve the consideration of municipally owned property. The 
vacant lot owner requires no fire protection on his vacant lot, and yet 
he is assessed for the payment of fire hydrant charges. Also, the 
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municipal water works, operated for the direct benefit of the wate 
consumer, receives fire, sewer, police and other services for whieh 
certain of the property owners, not water consumers, pay a pro rata 
share. It is pointed out that these inequities are trivial and that the 
value of all property in the community is enhanced by the existence 
of a water works, which tends to minimize these inequities. 

Our plan of government does not provide a basis for the taxation 
of government owned property, and to tax municipal water works 
plants would seem first to require their separation from the govern. 
ment. This would, it is held, destroy, to a great extent, the incentive 
for municipalities to own and operate their own water works. 

In several cases, the towns contribute large amounts from their 
general funds toward the operation of their water works and in these 
cases the management is particularly opposed to taxation. 

In general, the question of taxation of municipal water works 
involves the question of municipal ownership, and there exists no 
basis under our plan of government for the taxation of these properties. 

The Indiana law has been attacked and it is the general opinion of 
Indiana municipal operators that the law will be held to be uncon- 
stitutional. 

The municipal operator must study this matter and equip himself 
to present properly the position of the property which he represents 
to the legislators in order that the levying of inequitable taxes against 
the municipal water works will not become a general practice. 


DISCUSSION 


EmiLe J. Fricker (Hackensack Water Company, Weehawken, N. 
J.): We all appreciate the magnitude of the job which Mr. Kamplain 
has undertaken in presenting a paper on this subject. There is 
comparatively little statistical data to which one can refer in prepar- 
ing a paper of this kind. 

There is no question but that Mr. Kamplain’s statement with refer- 
ence to a widespread dissatisfaction existing as to the practices in 
general use by taxing bodies is true. There is apparently no correla- 
tion between the amount of money to be raised and the method by 
which it is done, namely, through taxation. 

The economic situation which has confronted us during the past 
four years has aroused much interest in the important question of 
taxation. Our extravagances of the past have brought this about, 
at a time, when I fear comparatively little can be done in the way of 
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tax reduction, under existing legislation. More consideration must 
be given to the demands which the taxpayer places on the community 
for the services which it has to render. 

This phase of taxation has apparently been given no consideration 
and the intent shown on the part of our taxing authorities seems to 
have been to place the burden on those who they believe to be in the 
best position to pay. 

Apparently the owner of real estate has been considered the best 
prospect in the past. Real estate in the State of New Jersey carries 
over 80 percent of the tax burden of that state. Our taxing authori- 
ties have for a long time overestimated the ability of those who own 
real estate to pay, and until such time as a drastic change is made in 
our tax laws which will bring about a wider distribution of the burden 
of taxation, I fear that real estate is going to lose its attractiveness as 
an investment, if it has not already done so. 

I am opposed to any additional forms of taxation as they will only 
defeat the purpose behind them, but favor a complete change in the 
legal setup covering taxation as it applies to real estate. We all 
realize the needs for funds to operate our government, but I have 
never heard a satisfactory explanation of why everybody, whether 
they are property owners or not, should not contribute directly to the 
upkeep of their government. 

Taxation as practised at the present time results in a penalty for 
the ownership of property, the better the house the more taxes one has 
to pay regardless of what his demands on the community may be. 

Utilities, both privately and municipally owned, because of their 
interest in the development of the territory they serve should get 
solidly behind a movement which will bring about a more equitable 
distribution of the tax load. 

Why should values be used exclusively as a basis of taxation on real 
property? It is my opinion that such a basis is ruinous, especially in 
such times as we have been experiencing, and that the basis should 
be the income derived from property. 

Property owners have been obliged to make substantial reductions 
in rentals and in addition have had many vacancies to contend with, 
but their tax bills have been only slightly reduced. 

The municipal water works should be divorced from any and all 
other municipal functions. It should be on a self supporting basis 
and receive its revenues to operate, only from those who are directly 
served by it. The man who makes no demand upon this department 
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should not be obliged to bear any portion of the expenses involyed 
until such time as he becomes an actual water consumer. 

While it may be quite true that in some states the existing govern. 
ment does not provide a basis for the taxation of government owned 
property yet there are states in which such provisions are made under 
certain conditions. 

Under the laws of the State of New Jersey lands acquired within 
the city limits by a city for purposes purely municipal are exempt 
from taxation. Under a supplemental act, however, lands of a 
municipality used for water supply purposes and located without the 
city limits are subject to taxation by the respective taxing distriets 
within which such lands are situated at their true value, but such 
values cannot include improvements of any kind. Under the general 
tax Jaws the lands and improvements of privately owned utilities are 
taxable at their true value. 

Improvements in some instances involve many miles of pipe lines 
which run through many communities between the source of supply 
and the point of distribution. Such mains privately owned are 
taxable under the general tax laws, but if municipally owned they are 
exempt from taxation. This discrimination is unfair to the taxpayer 
and benefits the water consumer and results in loss of taxes which the 
communities would receive under private ownership of these 
improvements. 

The purchase of property by a municipality for water works pur- 
poses within its own boundaries naturally results in the loss of reve- 
nues to the city. 

It is therefore my opinion that the property of municipally owned 
water works should be taxed in the same manner as property owned 
by private enterprise, which tax should be passed on to the consumer. 
In this way those who make demands upon the municipal water works 
for service would properly bear the entire cost of such service. The 
deficit as a result of loss in taxes on the property acquired by the 
municipality which otherwise would have to be made up by the 
community as a whole would be taken care of in this way. In other 
words, the entire cost of operating the municipally owned water 
works, including proper taxes, should be borne by those making the 
demands for service and no portion of the operation of this plant 
should devolve upon the taxpayer at large. 
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WORK INCENTIVES 


By Hat F. Smita 
(Department of Water Supply, Detroit, Mich.) 


What does the average municipal plant offer its employees as an 
incentive to put forth their best effort to the task assigned them? 
Before attempting to answer this question, let us list the usual and 
ordinary incentives and consider them later one by one: J, financial 
incentive; 2, promotion; and 3, steady employment. 

In order to be in a position to discuss incentive 1, that is, financial 
incentive, in terms of proven facts rather than personal opinions, I 
secured certain facts pertaining to the present status of the Commer- 
cial Bureau of one of the largest municipal water departments in the 
country. The case here presented is, we believe, typical of municipal 
departments throughout the land. 

To the credit of this department is the fact that they realized that 
in order to reward meritorious service properly, some impartial 
method of determining the employee’s service value must be discov- 
ered and applied. To this end, they adopted the Probst Service 
Rating System. Through the operation of this system, a definite 
service value rating is placed on each employee. Time does not 
permit a detailed description of this plan but it turns out service value 
ratings in letters ranging from ‘‘A”’ to “E”’ with ‘‘A” at the top and 
“EF” at the bottom of the service value scale. ‘‘C” represents the 
average employee. “D,’’ or below, is considered unsatisfactory. 
Anything above ‘‘C”’ is above average in varying degrees, with ‘‘A”’ 
standing at the top as the highest obtainable rating. The service 
rating system now in use in this department is not yet serving as a 
basis for salary rate, but has been in use for experimental purposes 
for the last two years. It is not yet known to what extent this system 
will be used to regulate the salary rate, but it certainly answers our 
question as to what financial incentive is now being offered by munici- 
pal departments to their employees to put forth their best effort to 
the task assigned. 

The entire personnel of the Bureau, above mentioned, is listed in 
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TABLE 1 


Service rating and pay of various employees 


ANNUAL | AVERAGE 8,4: 
dollars dollars 
1 A 2460 
2 A 2460 
Primpipal 3 B+ 2460 | As indicated 
4 C+ 3060 
5 C 3000 
1 A 1980 
2 B+ 2400 
3 B+ 1980 
4 B 2400 
5 B 1980 
6 B 2220 | A 1980 
7 B 2220 | B+ 2190 
8 B 1860 B 2235 
9 B 2400 | C+ 2126 
10 B 2400 | C 2340 
11 B 2400 2310 
12 C+ 2220 | E— 2220 
13 C+ 1860 
16 C+ 2400 
17 C+ 2400 
18 C+ 1860 
19 C 2220 
20 Cc 2400 
21 Cc 2400 
22 C 2400 
23 c 2220 
24 2400 
25 D 2400 
26 D 2220 
27 E- 2220 
28 E- 2220 
1 B+ 1560 
2 B 1560 | B+ 1560 
3 B 1740 | B_ 1650 
4 C+ 1740 | C+ 1740 
6 Cc 1740 | E 1740 
7 C 1560 
8 C 1740 
9 E 1740 
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Won ANNUAL | AVERAGE SALARY 
‘woman | |) | TO 
dollars dollars 
1 A 1560 
2 B+ 1680 
3 B 1740 | A 1560 
, 4 B 1740 | B+ 1680 
Billing machine operator.......... 5 B 1680 |B 1716 
6 B 1680 | C+ 1680 
7 B 1740 
| 8 C+ 1680 
1 B+ 1740 
} 2 B 1680 | As indicated 
Calculating machine operator... . .{ | 3 B 1680 
| 4 D 1740 
( flag C+ | 1680 
| 2 | C+ | 1680 | C+ 1680 
1740 | C 1720 
; : 4 C 1740 | C— 1710 
Jsumor typist. 5 C 1680 | D— 1680 
6 C-— 1680 
Ts D— | 1680 
1 B+ | 2220 
2 B+ 2220 
3 C+ 2220 
Delinquent bill collector.......... . 4 C+ 2100 | As indicated 
| 5 C 2220 
6 C 2220 
7 D- 2220 
1 B 1680 
Addressograph machine operator. { 2 a 1680 
Senior stenographer................ 1 B 1980 
Junior stenographer................ 1 C- 1740 | As indicated 
1 C 2220 
1 C+ 2220 
1 B 1020 


table 1 showing, at the left, the title of the position, followed by the 
number of the employee (for obvious reasons, the employee is desig- 
nated by number rather than by name). This is followed by the 
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letter indicating service value, and that by the salary now being 
paid, and at the extreme right, the average salary paid to the “A’s.” 
“B’s,”’ ete. within each separate classification. 

The tabulation in table 1 shows that there is no relationship 
between rate of pay and service value, except that it does indicate g 
distinct tendency to fix the salary rate in an inverse order to service 
value. 

It should be understood that there was, of course, no intent to fix 
the salary rate in inverse order to service value, but is simply the 
result of operating on a pay plan that does not take service value into 
consideration and further by the fact that all scheduled salary in- 
creases were heid up for the last several years, thus preventing 
employees of high service value from reaching at least the pay level 
of low service value employees. 

Let us consider now incentive 2, promotion, and, in so doing, let us 
refer to the records of this same Bureau. The records show that 
in the last three years there were just five promotions: 


Messenger no. 1 to junior clerk 

Junior clerk to senior clerk no. 19 
Junior clerk to senior clerk no. 23 
Junior clerk to senior clerk no. 27 
Junior clerk to senior clerk no. 28 


Were these particular employees selected for promotion as a reward 
for conscientious efficient service? The above service value chart 
contains the answer to this, so let us have a look. We find the 
promoted employees stand as follows in service value: 


Messenger no. 1, B 
Senior clerk no. 19, C 
Senior clerk no. 23, C 
Senior clerk no. 27, E— 
Senior clerk no. 28, E— 


Well, that seems to be the answer to the question so far as the 
promotion incentive is concerned. 

Incentive 3, permanent employment. There are plenty of facts 
and figures of record to support the claim that permanent employ- 
ment is not even offered as an incentive for efficient service. It can-— 
not be where the seniority rule is in force, as, I am told, is the case n 
most municipal departments. When the lay-off order comes through 
the employees with the lowest seniority standing go, regardless of 
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anything else, and often those are the employees who stand the 
highest in service value. 

To get back to our original question, what does the average munici- 
pal plant offer its employees as an incentive to put forth their best 
effort to the task assigned them? 

Generally speaking and realizing that there are some exceptions, the 
answer seems to be ‘‘nothing.”’ We realize, of course, that this con- 
clusion is arrived at on the premise that the one municipal bureau 
studied is typical of municipal departments throughout the country 
and that, if our premise is wrong, then naturally our conclusion is 
wrong. We believe, however, that there can be no serious disputing 
of the supposition that the premise taken is sufficiently accurate to 
justify the general conclusion, with the reservation that there may be, 
and probably are, some noteworthy exceptions. 

The fact that municipal departments do not generally provide in- 
centives for best efforts does not mean, therefore, that no municipal 
employee does his best. The contrary is often true, but in all such 
cases, the incentive arises from other forces or agencies, such as, 
previous training wherein correct work habits were strongly formed; 
the desire to excel in his particular field; or to obtain the satisfaction 
of doing a job right. Unfortunately, such incentives apply to or 
attract but a small minority, and even these, at times, falter or slip 
entirely into the rut of mediocrity because of the daily evidence of 
failure of the department to recognize and reward merit. 

Any number of authoritative works will substantiate our claim 
that there is a variation of 100 percent, or more, in production results 
or service value between employees who are doing their best and those 
who are not. It is, therefore, obvious that our failure to get the best 
out of our employees is increasing costs tremendously. 

How then can we induce municipal employees to put forth their 
best efforts to the task assigned? 

The answer to this question is being sought by managers through- 
out the country and is receiving the attention of the country’s leaders 
in the field of municipal personnel research. 

I am not, therefore, sufficiently presumptuous to claim that I have 
a ready answer, but I do have some suggestions in mind that are here 
offered in the hope that they will at least direct your attention to this 
question and that they may, in a small way, contribute to its solution. 
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METHODS OF IMPROVING PERSONNEL 


The seniority rule is in some instances standing in the way of all 
attempts to provide satisfactory work incentives, and in other jp. 
stances, has a decided tendency to do so. _I would, therefore, suggest 
its modification. I say this with full realization that the seniority 
rule, in spite of its many faults, has served a useful purpose, [It 
prevented, or at least minimized, the evils of the spoils system in that 
it served to prevent personal, political, or religious favoritism, but we 
are now ready for the next step—the merit system. 

The successful operation of this system requires some satisfactory 
method of determining merit or service value. There have been 
many rating systems devised and tried out and all have been found 
wanting in some respect or another, but just because perfection has 
not yet been reached, is no reason for abandoning the idea. Of 
course, we must have a system that is at least workable and reason- 
ably accurate, and, in my opinion, the Probst Rating System is both 
workable and reasonably accurate. There may be others just as 
good or better—I do not know—but eventually the best system will 
be discovered and used. 

The principal weakness of the Probst System, as I see it, is the 
difficulty in obtaining uniform results throughout the department 
where the cards are marked by several different groups of rating 
officers, that is, a rating of ““B’’ in one division may not represent the 
same service value as a “B” in some other division. This is due to 
the different standards of value in the minds of the various rating 
officers and can be eliminated or minimized by proper training of the 
rating officers. 

This weakness leads to a second weakness that can be easily 
corrected. It is that the system undertakes to make too fine a dis- 
tinction in service value. It provides for fifteen different grades, 
using the letters A to E, with a plus or minus to each letter. As 
previously stated, the system is not sufficiently accurate for such a 
fine distinction, nor is anything accomplished by such a fine distine- 
tion, except to create dissatisfaction among the rated employees. 
My suggestion would be to use three grades only—above average, 
average, and below average, designating them A, B, and C, respee-. 
tively. This system would, I believe satisfactorily rate each employee 
in terms of service value and would, therefore, make possible the 
adoption of some such work incentive plan as is outlined below: 
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Financial incentive 
1. Properly classify all positions. 
2. Establish a salary rate for each class with a set minimum and 
maximum with two or three intermediate steps. 
3. Adopt a rule to the effect that all employees start at the mini- 
mum of their grade and that they advance to the maximum as 


follows: 
(a) “A” employees advance one step a year until maximum is 


reached. 
(b) ‘“‘B’” employees advance one-half step each year until maximum 


is reached. 
(c) “C” employees do not advance at all. 


Promotion 


1. Limit eligibility to “‘A’’ employees. 
2. Subject all applicants to a competitive examination.’ 
(a) Free answer test, dealing entirely with the details of the duties 


of the position applied for. 
(b) Short answer tests to determine general intelligence, aptitude, 


ete. 

Such an examination would give the employee who is in direct line 
and who has been understudying the job, perhaps for years, a distinct 
advantage, and that is as it should be, but it does not arbitrarily 
exclude others who believe they are just as able to handle it. 


Steady employment 


When it becomes necessary to lay off employees for lack of work or 
funds, begin with the “‘C” group of employees and arrange the lay-off 
order within this group with due consideration given to seniority and 
the welfare problem. 

Attention is called to the fact that, while under this plan, no direct 
reward is given for seniority, it certainly does not discriminate against 
it. In fact, it does indirectly reward seniority by rewarding service 
value because the service value of all employees should increase each 
year up to a certain point. If their service value does not increase 
with length of service, I can see no reason under the sun why they 
should receive additional reward. The fact that they have not 
advanced in service value indicates generally that they are below 


1 The examination to be divided into two parts, weighted evenly. 
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average employees because, among other things, of a lack of ambition 
or ability, and yet it is this group who, under the seniority rule, jg 
receiving the highest pay, often getting the promotions, and is assured 
of steady employment. 

This paper is not intended as a criticism of any individual or organ. 
ization, but is simply a statement of a condition that exists more or 
less generally throughout the country. The responsibility for this 
condition cannot be placed upon any individual or upon any organiza. 
tion but is the result of a system that has outlived its usefulness, 
This condition has led to a problem of such magnitude that it now 
stands as a challenge to personnel men throughout the United States 
of America. 


DISCUSSION 


D. V. Appy (Budget Director, Detroit, Mich.): It was with more 
than usual interest I read the paper on ‘‘Work Incentive”’ prepared 
for the convention of American Water Works Association and the 
comparison made of the result of the Probst Rating System to the 
Department’s pay schedule. 

While the Probst Rating System is new, and still in experimental 
stages, the startling picture disclosed by the paper automatically 
raised the question of whether these results were limited to the one 
department, or whether the same condition obtained in other depart- 
ments or services. 

Contrary to my original thought it was found that to a varying 
degree the same results were reflected in other services which emphat- 
ically emphasizes the necessity of departing from the 100 percent 
seniority rule as the basis of financial recognition without going into 
the correctness and possible shortcomings of the Probst Rating 
System, or possibly I should say the lack of uniformity, in evaluated 
personnel by the various marking offices. There is one reason that 
can be designated as somewhat responsible for this condition. It is 
a known fact that during the platinum era just prior to the depression, 
the Civil Service Commission had considerable difficulty in recruiting 
a proper grade of employees for the various services of the City. In 
fact, restrictions of age and residence were waived in certain classifi- 
cations and increased pay schedules were offered in order to attract 
competent applicants. 

During the early part of the depression this condition was exactly 
reversed and college graduates and well equipped applicants were 
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received for positions of minor grade and lower salary. At about this 
same period, in July 1930, the automatic salary increase schedule 
(upon recommendation of the Department Heads) was suspended, 
and not as yet reinstated with the result that all employees entering 
the service within the last five years, regardless of their individual 
qualifications or efforts, remained at the induction salary of their 
respective grades. 

It can readily be seen that willing employees entering the service 
during this period have not any financial recognition, despite an 
above average service rating, and many older employees who may not 
be as efficient or industrious remained at their rate, the result of 
recommended salary increases, based primarily on their length of 
service. 

In conclusion, I quite agree with your theory of a solution of this 
problem, but because of an elective body having sole authority of 
fixing salaries, as exists in most municipalities, I doubt whether we are 
ready for complete nullification of the seniority rule. It is my opinion 
that this change can only be made by gradual reductions of recogni- 
tion on the seniority basis with a gradual increasing on the basis of 
merit controlled, at least in part, by such ratings as the Probst Sys- 
tem, to in some measure prevent personal, political or other favor- 
itisms. In my mind there is no doubt that a change of this system 
at least in part is fast approaching for the City of Detroit. 


Wituis H. Hatt (Manager, Tax Research Department, Board of 
Commerce, Detroit, Mich.): The facts revealed by your analysis are 
in complete accord with the ideas I have received from a general 
observation of municipal departments. I believe a similar survey of 
all municipal departments would reveal the same inequalities of com- 
pensation for meritorious service in many other departments. 

The adoption of a merit rating plan that will offer equal pay for 
equal work would be a most constructive move for municipal govern- 
ment. The incentive and morale of ninety percent of our municipal 
employees would be greatly improved by the adoption of such a plan. 

Municipal taxpayers all over the country complain of the high cost 
of local government, its waste and inefficiency. They suggest revis- 
ing or changing the form of local government. But no form of local 
government can reach maximum efficiency until it provides for proper 
recognition and compensation for the meritorious service of its 
employees. 
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C. A. Dyxstra (City Manager, Cincinnati, O.): I find myself jy 
general agreement with the suggestions in the paper on work ingep. 
tives. We in Cincinnati are finding less and less difficulty in harmo. 
nizing our ratings under the Probst System. As these findings become 
thoroughly trustworthy their use in the fields of compensation and 
promotion will increase. 

It is impossible at any given moment to introduce the merit. system 
on a hundred percent basis and not run into very complex problems 
of seniority and other rights. What can be done is to attack the 
problem on its various levels and hope eventually to iron out the 
difficulties. From a given moment, however, it is possible to inaugu- 
rate a sound appointment and promotion policy. Lay-offs will stil] 
plague the executive. In the course of time if honest effort is made 
and continued the difficulties vanish and proper procedures take their 
place. 

Personally I favor demotions on the basis of service ratings as well 
as promotions. When public employes are assured that good per- 
formance and devotion to duty count in public personnel administra- 
tion, and that inattention and indifference carry their penalties in 
compensation losses and in demotions, the whole spirit and attitude 
now found in some places will change very quickly. 

Public positions must be considered as opportunities rather than as 
purely private jobs. 


Leonarp D. Wuite (Commissioner, United States Civil Service 
Commission, Washington, D. C.): I have read the paper entitled 
“Work Incentives” with much profit and I find myself in agreement 
with the position which Mr. Smith takes. The record of the relation 
between service ratings and annual salary in a municipal water plant 
is typical of many branches of the public service, as well as the infor- 
mation about selection of employees for promotion. 

We are spending a year on the efficiency rating problem and | 
hope before we make another series of ratings, which will be due in 
1935, that we will have a more defensible system. 
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MECHANICAL AIDS TO SCIENTIFIC OFFICE 
MANAGEMENT 


By W. P. Apams 


(Public Utilities Division, Burroughs Adding Machine Company, 
Detroit, Mich.) 


Office management is in the spotlight today, more so, in fact, than 
at any other time in the history of business. Executives are demand- 
ing more complete and more prompt information to guide and super- 
vise the enterprise. The office manager is required not only to 
produce the facts, but to do so at the lowest cost. Cost in office 
operations is now being given the same careful attention that produc- 
tion costs have had for many years. 

Scientific office management embraces a skillful treatment of the 
conduct of the affairs of the office, through the application of modern 
methods. Efficiency and economies are effected in direct ratio to the 
skillfulness with which the office routine is supervised. 

Down through the ages man has slowly but definitely progressed 
in the art of building tools. Persistently pushing his objective farther 
and farther into the foreground, better tools have become a reality. 
Drudgery is pushed into the background. Work is easier and more 
efficiently performed. The product, as a result, is a more perfect one. 

Due to the constant development in mechanical tools, many people 
will join me in the opinion that life today is broader and holds many 
more interests in store for the most of us. The higher standard of 
living that we now enjoy, in a large measure, is traceable to mechan- 
ical devices designed to free man from drudgery. So much for the 
general effect of the tool. 

Someone has said that no man should do a job that a machine can 
do better. In the plant, the best tools money can buy are used for 
the reason that maximum efficiency is required. Every modern 
plant is greatly concerned with its production costs. Exhaustive 
studies have been made and are being made today to keep these 
costs reduced to the minimum. No job was ever done that could 
not be done better through changes in methods or tools. Tools 
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that were best a few years ago are, in many cases, obsolete today 
because of new mechanical developments. Plant executives do pot 
hesitate to replace them with the newest types. 

Today, executives are seeking new ways to reduce office expenses, 
At the same time they are demanding from their office managers 
figure facts “hot off the griddle.’””, The problem, ‘‘How can increased 
volume be handled with no increase in clerical cost,’’ is constantly 
being asked. There is only one answer: through careful analysis 
and by the application of the proper mechanical tools, office costs ean 
be reduced. Each individual job must be carefully analyzed in order 
to determine if a better way can be found. 

The tools to be found in the factory and the tools to be found in the 
office are both ‘‘Business Tools.”” There is only one reason for their 
existence, that is, efficiency at less cost. 

The telephone is an outstanding example of the importance of 
prompt information to modern business. Although the original wall 
telephone was a great help, to eliminate steps from the desk to the 
wall, the desk ‘phone was introduced, and for even greater conven- 
ience we now have available the French type ‘phone. Each type of 
instrument spells progress. The time element is such a factor in 
modern business that many firms are installing a ‘phone on every 
desk. 

During the past 30 years the automobile has supplanted the horse 
and buggy for both pleasure and business. In the home, the electric 
refrigerator has supplanted the old familiar ice-box. The electrie 
sweeper has supplanted the old form of carpet sweeper. In the plant, 
automatic tools are supplanting hand methods. In the office, caleu- 
lating and adding machines are supplanting the old scratch pad. 
Accounting machines are supplanting pen and ink bills and ledgers. 
Typewriters are supplanting the pen and ink letter. Example after 
example could be used to illustrate the trend of mechanicai tools in 
the home, in the plant and in the office. 

Businesses today face the problem of handling an increased volume 
of business, yet with hourly working limits definitely established. 
Personnel is, in most cases, limited. There is a decided tendency to 
mechanize wherever possible in order to increase the efficiency of the 
present staff rather than to indiscriminately increase the personnel 
to take care of the volume increase. 

During the depression, many utilities curtailed their office staff. 
Decreased revenues meant limited budgets. We find most organiza- 
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tions loaded with obsolete equipment carried over from pre-depression 
days due to a lack of any definite replacement program. Now that 
business is again on the up-grade, the cost of the office job must again 
be considered. 

More mechanical developments in office machinery have taken 
place during the last four years than in any ten year period in the 
office equipment industry. Research and development have pro- 
gressed without interruption, at great cost, in spite of the depression. 
These developments are at the disposal of the business man for his 
profit. From the viewpoint of the employee—a better tool makes 
his job more pleasant, more interesting and permits him to turn out 
work that is a credit to himself. 

This development has taken place in typewriters, adding machines, 
calculating machines, bookkeeping machines, billing machines, 
addressing machines—in fact in most lines of office equipment. 

Motion studies, paper handling studies, time studies, system 
routine and procedure studies, all have had a direct bearing upon the 
development of the modern machine. The elimination of unneces- 
sary manual operations, such as, applying power to return the carriage 
of a typewriter electrically, instead of manually; designing a billing 
machine that will eject bills and pile them in a magazine in the same 
order as billed, instead of removing each separate bill manually saves 
time and promotes accuracy. The elimination of mental gymnastics, 
insofar as is humanly possible, in matters of addition, multiplication 
and division frees the mind of the clerk, permitting greater concentra- 
tion on the broader aspect of the job. The time saved is thus avail- 
able to the clerk for more productive work. 

As was pointed out previously the tools of the plant and the tools 
of the office are both ‘Business Tools.’’ As executives, do you insist 
that the same principles of reduced costs be carried out in your office 
as in your plant? Every office job involves these expenses: salary; 
furniture (depreciation); insurance; floor space; supervision; and 
miscellaneous expense. 

Do you know whether you are getting the proper return on this 
investment? The only purpose of office equipment is to make each 
clerk more efficient and more productive. Cost cutting is essential 
in meeting today’s problem. 

Volume is increasing; over-time has been eliminated; and govern- 
ment wage limits have been established. 

With increasing volume, business is being faced with one of two 
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alternatives: either personnel must be increased or the present staf 
made more efficient and productive. 

Adding one clerk, from an investment standpoint, is the equivalens 
of buying $10,000.00 worth of office machines. 

Twenty-five employees can be equipped with the proper tools to do 
a better day’s work for the same cost as adding one clerk. [| am 
sure that you would rather have twenty-five efficient clerks thay 
twenty-six inefficient clerks. 

Every time a clerk is added, supervision must be spread a little 
thinner, thus decreasing efficiency. Furniture must be provided. 
Insurance and all other items of overhead affected by personnel must 
be considered. 

By way of comparison, the cost of personnel may be measured in 
dollars while that of equipment is measured in cents. It is not the 
cost of the carpenter’s saw, it is the carpenter’s wages. 

Analysis meets the problem of ascertaining what office tools, if any, 
are necessary, on each job in order to insure the proper efficie1.cy and 
production for each clerk. Analysis also insures maximum efficiency 
and correct application of equipment now in use. 

The application of the proper tool to the job is of utmost impor- 
tance. Many times a less automatic machine, at a lesser price, is 
purchased in preference to a more automatic machine at a higher 
price. The cost of the carpenter’s wages, for the moment, is forgotten 
in the price being paid for the saw. While it is true equipment cost 
does enter into the picture, it is only one part of the cost of the job. 
In order to arrive at a correct conclusion, the cost of the entire job and 
the results to be obtained must be given consideration. 

The ‘Scientific Office Manager’’ will find the solution to most of 
his problems through survey and analysis, leading to the application 
of the latest types of mechanical equipment to all the various activi- 
ties in his office. 
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FINANCIAL HISTORY OF THE WATER DEPARTMENT OF 
to do THE CITY OF NEW YORK 
By JosrrpH GoopMAN 
han 
(Deputy Chief Engineer, Bureau of Water Supply, New York, N. Y.) 
e The present City of New York is the result of the consolidation in 
maid the year 1898 of various communities located in the vicinity of New 
York harbor which are now included in the five boroughs of Manhat- 
ed in tan, the Bronx, Brooklyn, Queens and Richmond. The water supplies 
t the of these communities were developed without regard to the present 
city limits and it was not until the advent of Catskill water in 1917 
any that New York was served by a system planned as a whole. Of its 
es 7,200,000 inhabitants, approximately 650,000 in Brooklyn and Queens 
eney F are still supplied by private companies. 

The old City of New York, now the Borough of Manhattan, had 
por- no general water supply system until 1842 when Croton water was 
e, is first introduced. 
gher At the present time all water supplied from the municipal system 
dhe used for business purposes must be metered. Owners of residential 
ead property may, at their option, install meters or discontinue the use 
job, of existing meters. If meters are not used in residences payment is 
onl made at the ‘“frontage’’ rates which are based upon the frontage or 

front width of house, number of stories, number of families, number of 
t of bath tubs and toilets. The frontage rates in force up to the end of 
‘ice last year were originally established in the old City of New York by 
ar Ordinance adopted March 20, 1851; they remained unchanged for 
over 81 years. The same ordinance fixed a sliding scale for large 
supplies required for manufacturing and business purposes from 5 
cents per 100 gallons for 200 gallons per day, to 2 cents per 100 gallons 
from 2,000 to 10,000 gallons per day. 

Under laws of 1870, the City was authorized to meter all water used 

for business purposes and although these rates were then fixed at 10 
cents per 100 cubic feet by the Commissioner of Public Works it was 
not until the year 1900 that it was so fixed by Ordinance. This flat 


meter rate also remained in force up to December 31, 1933. Extra 
and miscellaneous rates where the supply is not metered, such as for 
1787 
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building purposes, boilers, lawn sprinkling, refrigerators, etc. were 
established from time to time as needed. For some years past, 
approximately one-half of the total revenues was derived from meter 
rates, the aggregate meter registration amounting to about one-third 
of the total supply; it has been claimed therefore that the meter rates 
were twice the frontage rates; when allowance is made, however, for 
the 10 percent of the total water supplied free to public buildings, 
for meter slippage, street flushing and other public uses, as well as for 
the leakage in the street mains and services, this disparity is not so 
excessive as it at first seems. An extensive investigation of these 
rates is now being conducted by the Department. 

In the old City of Brooklyn the water rents in 1859 were established 
to be the same as for Croton water in New York City. So-called 
“regular” rates were charged against houses as well as against vacant 
lots where distribution pipes were laid, whether water was used or 
not; the latter varied from 10 cents per foot frontage where lots were 
assessed at $1,000 or less to 15 cents between $1,000 and $2,000 and 
20 cents per foot where the assessment per lot exceeded $2,000; 
“extra’’ rates were charged for water used for manufacturing pur- 
poses. Modification in one or the other of these rates were made in 
1860, 1862, 1871, 1873, 1879, 1880, 1881, 1884 and 1896. In the last 
mentioned year, after the annexation of large sparsely settled suburbs, 
the charge for vacant lots was reduced to 1 cent per front foot for lots 
assessed at $100 and gradually increasing to 20 cents per front foot 
for lots assessed at $2,000 or over. 

West Bronx was annexed to the old City of New York in 1874 and 
East Bronx in 1895. A municipal supply from the Bronx and Byram 
rivers was made available in 1884. 

Prior to consolidation in 1898 the municipal supplies in Queens and 
Richmond were almost negligible. After consolidation and as each 
private water company was acquired, the rates and regulations in all 
areas served by the municipal system were made uniform. 

The annual frontage charges are payable in advance and are due 
January 1 of each year. If not paid by the end of January a penalty 
at the rate of 7 percent is charged from January 1. Meter bills are 
due when rendered; there are no penalties to the last business day of 
the month following the month when the bill is rendered. Large. 
meters are read and billed once a month, some quarterly, and the 
small ones twice a year. The number of frontage accounts on Decem- 
ber 31, 1933 was 427,311 and the number of meter accounts 154,473. 
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All water charges within the City constitute a lien upon property. 

Under laws of 1916, municipalities in Westchester County were 
authorized to secure water from the New York City system at the 
meter rates charged within the corporate limits of said City. In 1928 
this privilege was extended to municipal corporations and water 
districts in Ulster, Greene, Delaware, Schoharie, Sullivan, Orange, 
Westchester and Putnam Counties at rates which are to be based upon 
actual cost after deducting fixed and operating charges upon the dis- 
tribution and delivery system within the City limits. In 1928 these 
rates were fixed by the Commissioner of Water Supply at 75 cents per 
1,000 cubic feet for Catskill water and 50 cents per 1,000 cubic feet 
for Croton water, corresponding to two thirds and one-half, respec- 
tively, of the City meter rates in force up to the end of 1933, and are 
to apply for ten years. 

Sing Sing Prison is furnished with Croton water under Laws of 1861 
at 2.5 cents per 100 cubic feet, part of the consideration having been 
the grant by the State of a right-of-way for the Old Croton Aqueduct. 

Quite a number of villages, cities and water districts obtain all or 
part of their supply under those Acts; the revenue from these outside 
sources in 1933 amounted to approximately $587,000. 

The municipal water supply system represents an investment by 
the City of $501,600,000 in round figures. Several substantially con- 
structed distributing reservoirs within the City limits, of compara- 
tively large capacities, supply ponds, well systems, pumping plants 
and many miles of small distributing mains aggregating in cost 
possibly 2 percent of the last figure, have been abandoned or replaced 
with more adequate facilities. The “spot” reproduction cost of this 
system less the retirements and depreciation including obsolescence, 
would reach a considerably higher figure. The bonds outstanding 
at the end of 1933 amounted to $371,451,000; 65 percent of this 
amount was issued in connection with the Catskill development. 
Since the construction of the Catskill system was started 30 years ago, 
the water bonds have been generally issued for 50 years; relatively 
few of the outstanding bonds therefore will be redeemed in the next 
20 years. The amount of these bonds outstanding will of course be 
increased by future issues to defray the cost of additions and improve- 
ments to the system. 

All permanent additions and improvements to the water supply 
system, including the installation of all water mains, are paid from 
funds secured by the sale of bonds. The interest rates on these bonds 
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are usually 4, 4} or 43 percent, the true or weighted average rate 
being 4.14 + percent. The annual sinking fund contributions for the 
redemption of these bonds are based upon a 3 percent return thereon, 
All moneys received from the sale of water are deposited in the Gep. 
eral Fund of the City for the reduction of taxes, and all expenditures 
for water supply purposes, other than capital expenditures for new 
construction, are paid out of the city treasury. There is no “egy. 
marking” of the receipts so that they might be used for specific pur. 
poses only. If the anticipated receipts from the sale of water in any 
year are less than the actual expenditures, the deficit must be made 
up the following year by an increase in the taxes on real estate, or by 
other means, unless the water rates are increased. 

Reliable figures of construction costs, receipts, and disbursements 
for maintenance and operation as well as for interest on bonds are 
available from 1832 to date, covering a span of 101 years. Prior to 


TABLE 1 
CASH RECEIPTS FROM pericrrs 
1898 $6,465,772.46 |  $6,343,919.62 
1933 23,223,014.71 |  28,223,259.23 
Total 1898-1933...| $537,294,201.32 | $550,503,951.39 | $13,209,750.07 


consolidation in 1898, however, maturing obligations for construction 
purposes of the several municipalities consolidated into the Greater 
City of New York were not wholly provided for by sinking funds 
administered on actuarial lines but some were redeemed from surplus 
water revenue or tax levies, others by refunding of the debt. Subse- 
quent to January 1, 1898, the sinking funds were founded on correct 
actuarial basis, so that since the formation of Greater New York a 
reliable complete financial record of the municipal water supply sys- 
tem is available. 

Table 1 is a summary of the financial operations, insofar as they 
relate to receipts and disbursements, during this period of 36 years. 
The total deficit, based upon total revenue during this period from sale 
of water, was $12,653,440.16. 

As indicated hereinafter, the larger part of this deficit occurred in 
the last three years, which was partly due to the increase in fixed 
charges upon the $50,000,000 expenditure for City Tunnel No. 2 now 
nearing completion. 
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During the past ten years the water revenues increased from 
$17,940,179.88 in 1923 to $24,477,278.72 in 1933, corresponding to an 
average annual increase in these 10 years of $653,709.88. In the last 


TABLE 2 
Financial statement 


Receipts: 
Motet rates 10 ,368 ,388. 56 
Frontage and meter arrears............... 1,711 ,045.33 
Interest on water rates.................... 521,909.03 
Miscellaneous—water...................--- 139 ,460.99 
$23 ,223 014.71 
Revenues: 
146 ,338.77 


$24 ,477 ,278.72 


Operation and maintenance: 


Salaries and wages................seseeees $5 ,265 ,320. 84 
Water treatment supplies.................. 163,319.70 
Rental of fire hydrants (private companies). 458 ,490.01 
Taxes (on prop. outside of city)........... 1 ,066 ,942.51 
Other miscellaneous supplies.............. 178 ,461.27 
Collection of revenue (Fin. Dept.)......... 188 ,000.00 
$8 ,279 ,190.99 

Amortization of bonds....................... %,832,633.24 


$28 ,223 ,259. 23 


$5 ,000 ,244. 52 
3,745 ,980.51 


Deficit on basis of cash 


three of these ten years, however, there was a decrease each year, 
averaging $435,409.62 per annum. Such portions of these revenues 
which were derived from meter rates showed a progressive reduction 
after 1930 which reflected the business depression; the 1933 revenues 
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JOSEPH GOODMAN 
from these meter rates were $1,677,212.03 or 13.5 per cent below those 
of 1930, corresponding to an average decrease of $559,070 each yeg, 
during these three years, although the revenues from frontage rates 
showed an increase each year and in 1933 were $757,262.39 or 59 


percent more than 1930. 


While in earlier years the cash receipts agreed very closely with the 
revenues set up on the books, collections in the past two years haye 
fallen behind, in the past year as much as $1,254,264.01. 

A financial statement of receipts and disbursements for the year 
1933 is given in some detail in table 2. 


TABLE 3 
YEAR EXPENDITURES RECEIPTS REVENUES 
1931 $26 155,227.15 $25 ,744 501.78 $25 ,547 ,319.06 
1932 28 ,546 ,072.99 24 ,494 214.15 25 ,285 ,901.07 
1933 28 , 223 ,259. 23 23 ,223 ,014. 71 24 ,477 278.72 
$82 559.37 | $73 ,461 ,730.64 $75 ,310 ,498.85 
DEFICIT 

YEAR 

Based on receipts Based on revenues 
1931 $410 ,725.37 $607 ,908 .09 
1932 4,051 858.84 3,260 ,171.92 
1933 5 ,000 ,244.52 3,745 ,980.51 

$9 ,462 ,828.73 $7 ,614 ,060.52 


The annual deficits in the city’s water supply system in 1931, 1932 
and 1933, based upon the cash receipts, as well as revenues, were as 
shown in table 3. 

A uniform increase of 50 percent was made in all the water rates, 
effective January 1, 1934. It is expected that this will result in an 


increase of over $10,000,000 in the receipts during the current year, 
thus wiping out the deficit of last year, with most of the deficit which 
would have accrued during the current year also if the rates had not 


been increased. 
The outlook for a reduction of the present water rates in the near 


future is therefore promising. 
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UNIFORM CLASSIFICATION OF ACCOUNTS SUITABLE 
FOR MUNICIPAL AND PRIVATE PLANTS 


By E. V. WILLIAMSON 
(Public Utility Accountant, Charleston, W. Va.) 


While I appreciate the honor of being invited here this afternoon, 
Iam well aware that it is not a personal compliment to me but rather 
a recognition of the successful record the West Virginia Public 
Service Commission has made during the past 20 years in the difficult 
task of building up a rational, sound and liberal system of state 
regulation of its public utilities. And if I may speak for the Com- 
mission with which I formerly was connected for a number of years, 
I would express the thanks of the State for this gracious recognition 
of its labors by the American Water Works Association. 

It is unnecessary here or elsewhere to suggest the absolute necessity 
for some form of sound and accurate accounting of the operations of a 
water works system. To state it is sufficient. And I must appear 
as an advocate of uniform accounting for both publicly-owned and 
privately-owned water plants. Inasmuch as practically every state 
having jurisdiction over public utilities requires a uniform classifica- 
tion of accounts to be observed by privately-owned utilities, this 
paper will be confined to the advantages to be derived from a more 
general use of a uniform classification of accounts by municipal 
water plants. 

Such a classification has been in use for several * ars. I refer 
to the classification of accounts for water utilities re ommended by 
the National Association of Railroad and Utility Commissioners. 
This classification is in use in a majority of the states having juris- 
diction over water utilities. A few states have classifications slightly 
different in form. A comparison of these individual state classifica- 
tions with the national classification shows, however, that they are 
fundamentally the same, but due to differences of opinion or jocal re- 
quirements some states have seen fit to adopt classifications a little 
different from the one recommended by the National Association. 

Judging from the objections we hear from those who have not had 
occasion to use, or make any particular study of a uniform classifica- 
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tion of accounts, there seems to be considerable confusion as to just 
what is meant by a “Uniform Classification of Accounts.” One 
objection is that it stifles initiative; another that it reduces account. 
ing to a cut and dried formula from which there is no departure; 
and a somewhat similar one is that by reason of its being uniform 
there is no flexibility allowed for contingencies. These objections 
and others clearly indicate a lack of understanding of the purpose of 
a uniform classification of accounts and its use in connection with 
the general accounting system of the utility for which it is prescribed, 
A uniform classification of accounts is not an accounting system. 
It is a classification of account tities properly arranged, the better 
to meet the needs of the utility and others interested in its business, 
Under each account title is a text definitely stating the nature of the 
items to be entered thereunder. It also contains general instructions 
pertaining to the preservation of records, the definition of such 
terms as “‘cost,’’ “labor,” ‘“‘material and supplies” and other terms 
used throughout the classification, and an arrangement for the 
balance sheet and income statements. The classification recom- 
mended by the National Association is, of course, based upon sound 
fundamental accounting principles and the accounts contained 
therein were developed in each instance from the practical experiences 
of the business, regulatory bodies, and others interested therein so 
that the classification is a composite compilation of the best informa- 
tion available at the time it was prepared. Thus, it will be seen 
that there are no restrictions placed upon the method of keeping a 
classification. While the instructions are based on sound accounting 
principles and are in accordance with regulatory procedure, it does 
not interfere with the mechanics of bookkeeping or the elements of 
regulatory laws. I have found that a classification may be kept 
advantageously by all companies affected by it, but that practically 
every company would, by reason of its own peculiar requirements, 
keep it under a different method. This is as it should be, for there 
should be no rigid instruetions which would require the subjection 
of personal endeavor to a formula. Various systems of work orders, 
shop orders, construction orders and numerous methods of preparing 
the basis information on vouchers or journals, and the posting of this 
information to the various ledgers, are in use in the industry, and ~ 
each company should select the one that will prove the best for its 
particular method of operating. Furthermore, the classification 
is flexible, in that it permits any company to subdivide any account 
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for securing additional detailed information. It does not prohibit, 
but, on the other hand, encourages the keeping of such detailed 
information. The classification as prepared indicates the minimum 
amount of information to be kept rather than the maximum amount. 
Most classifications are prepared for either large or small operators, 
the smaller operators not being required to keep as many accounts 
as the larger ones. However, the classification for smaller con- 
cerns is based upon the same general principles as the more extended 
one and is usually obtained by simply combining certain accounts. 

The national classification as it exists today could be used by any 
municipal water utility regardless of its size without making any 
changes whatsoever. A municipality, being a public corporation, 
would not find occasion to use numerous accounts in the classifica- 
tion, out this is true with private corporations. The classification 
endeavors to provide an account, or a place in some account, for 
every conceivable transaction which may occur. It is in fact seldom 
that any utility does find occasion to use all the accounts listed in the 
classification. However, I would like to state at this point that the 
present classification of accounts recommended by the National 
Association of Railroad and Utilities Commissioners has been in use 
for several years and to my mind is sorely in need of revision. Con- 
siderable change has taken place in the water business since it was 
written. There is need for more information along certain lines and 
perhaps the need has grown less for information in other lines. It was 
the desire of the National Association to have a revision of this 
classification before this time but due to the depression and the 
attending political upheavel, the work of the Association along this 
line has been at a standstill for the past three years. Mr. Maltby, 
Chairman of the New York Public Service Commission, is, at the 
present time, Chairman of the Association’s committee in charge of 
this work and I hope that he will be able to bring about a prompt 
and satisfactory revision of this classification. I do not mean that 
the classification is of no value at the present time or that there were 
faults in it when it was prepared. All classifications must keep 
pace with the development of the business for which it is intended 
and should be revised from time to time. 

The West Virginia Public Service Commission, having jurisdiction 
over municipally-owned water utilities, and realizing the need of 
having municipal utilities keep a classification of accounts in order 
that it might secure the proper information necessary to interpret 
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intelligently accounts of earnings and expenses, depreciation, fixed 
investment and all the other matters relating thereto, has prepared 
a special classification of accounts for use by municipal utilities, 
Due to the fact that West Virginia does not have, with one exception, 
any large municipally-owned plants, the classification was ¢op. 
siderably condensed and two editions prepared, one for small com. 
munities and one for the larger ones. These classifications, how. 
ever, are based upon the same principles and contain the same 
general arrangement as the classification required for privately. 
owned water plants and it is very easy to compare the operations of 
a municipal plant with those of a privately-owned plant. This 
municipal classification, of course, does not contain accounts which 
would be used only by a commercial enterprise and it provides certain 
aecounts which permit the city either to operate the water depart- 
ment as a unit of the general city operations or as a separate and 
distinct department of the city. The classification itself does not 
contain any instructions as to how the city shall manage its water 
department, but does provide suitable accounts to record the cost 
of operations under the method of management used. The surplus 
account provides the medium for proving the accuracy of the books 
and after the opening entries are made for the municipal water 
department the accounting requirements of the surplus account are 
the same as those for a privately-owned enterprise. Another account 
is provided which permits the water department to know at all 
times whether the city owes the water works money or whether it is 
indebted to the city. 

Many advantages of such a classification might be pointed out but 
time limits the discussion to three of the most important. 

1. Its value to the city. 

2. Its value to the public. 

3. Its value to the regulatory body having jurisdiction over rates. 

The advantages of a classification to the city and its water depart- 
ment, as well as to its citizens, are obvious when consideration is given 
to the fact that any enterprising community should desire its fiscal 
affairs to be kept in such a manner to permit a ready verification and 
analysis of all its municipal activities. The operation of a water 
plant by a city involves practically the same financial transactions 
as if it were operated privately. Without some standard or uniform 
classification for recording these transactions it is difficult to deter- 
mine from an operating standpoint the cost of operations, the actual 


ae 
: 
i 
— 


VOL. 26, NO. 12] UNIFORM CLASSIFICATION OF ACCOUNTS 1797 


revenue applicable to a given period, the investment applicable to 
the business and numerous day-to-day questions that require proper 
accounting records for a true answer. Through the use of a uniform 
classification this information can be readily determined for the use 
of the city and a barometer is provided for the intelligent guidance of 
the city officials in the operation of its plant. 

The value of municipal figures prepared on the same basis as those 
of a privately operated plant becomes apparent when we consider the 
need of uniform comparisons. We are all familiar with the principal 
controversies over municipal plants. People are divided over the 
questions of government ownership of utilities and whether or not a 
municipal enterprise, such as a water plant, should be operated for 
profit. It is apparent that without accurate information from both 
private and municipal plants, facts and statistics of their respective 
operations cannot be fairly compared. If the revenues of a munici- 
pally-owned plant are not properly kept and if its income and ex- 
penses are not properly recorded, the true cost of rendering the 
service cannot be determined. By this I do not mean that it would 
necessarily show a lower cost than for a privately operated plant; 
it may show a higher cost. In my experience I have found about as 
many cases where the water department was being charged with 
improper income and expenses as where it was not being charged 
with all the expenses it did incur. In one instance where a small city 
operated a water plant together with a small street lighting system, 
I found that the cost of all the coal and other boiler plant expense 
was charged to the water department, and it is common practice for 
a municipality to allow the water department no credit for public 
fire protection. Personally, I believe that before any material progress 
is made in solving these questions municipalities will have to be able 
to present figures similar to those kept by a private plant. 

In connection with rate regulation we know that without accurate 
information to present to the regulatory body it is impossible for 
such a body to act with any degree of satisfaction. A uniform 
accounting system properly kept will bring about a much better 
understanding of the financial conditions of the municipal water 
department and enable the regulatory body to ascertain quickly the 
reasonableness of rates. Moreover, in those states where municipal 
water works are not subject to state regulation and where rates are 
fixed by the municipality itself, the necessity is just as great for 
dependable accounting information, if rates are to be preseribed by 
other than guess work. 
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Having pointed out some of the advantages of a uniform classifies. 
tion of accounts for municipally operated plants it may not be amis, 
to give some of my experiences in connection with the installation of 
classifications. I recall there was considerable objection among the 
privately-owned water utilities when the classification was prescribed 
for them, but the Commission’s orders prevailed and we were pleased 
to find that the worst objectors soon became for the most part our 
staunchest supporters. The same difficulty has been experienced in 
connection with the municipally-owned plants with the further 
difficulty that we have the added handicap of politics. Cities ob. 
jected on the ground that it would involve additional expense and 
require the keeping of information in which it could see no useful 
results. Naturally, any system installed where there has been no 
system before would require some additional expense. Other cities 
felt that their system was satisfactory and that they should not be 
put to the expense of installing a new one. However, as heretofore 
explained, the use of a classification of accounts does not necessarily 
involve any change in the system of accounting. 

From an accounting standpoint the greatest obstacle to the sue- 
cessful use of the classification has been in the appointing or electing 
of those who would be in charge of the system. After a municipal 
election where new officials are chosen it frequently happens that the 
incoming officials do not have the qualifications for keeping an 
accounting system and will discontinue the one in use in favor of some 
method devised by themselves which in their opinion will better 
answer the purpose. For instance, in one city in West Virginia the 
water plant had deteriorated to such an extent that it was necessary 
to have a new bond issue for its reconstruction. In connection with 
this it was pointed out that through political favor the water plant 
had been run by incompetent persons and the service had always 
been poor, and that the plant had finally broken down under this 
plan of management. The city officials realized that this was prob- 
ably true to some extent and promised that, if the bonds were voted, 
the water department would be completely removed from politics 
and put in the hands of a politically disinterested operator. The 
bonds were voted and a man secured to take complete charge of the 
rehabilitation of the water plant and operation of the new system. 
He was given charge of the accounting end of the business as well 
as the operating end and in this case they even went so far as to put 
the water department collections in a separate bank account. It 
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appeared for a year or so that it was going to be one of the outstanding 
examples of a municipally operated plant. However, politics again 
crept in, the man is no longer there and the plant is being operated 
today very much as it was in the past. The writer installed an 
accounting system similar to the one now in use by the Commission 
and it appeared that a first class accounting record would be main- 
tained. Recently, however, I was in this city and found that the 
system had degenerated into a mere cash transaction system which is 
not much better than the one in use before. 

One of the most amusing situations I had was in a small town in 
West Virginia where I was instructed to install a system of accounts 
for its water plant. When I arrived in this little town I called upon 
the City Recorder who was to keep the system. The City Recorder 
said, ‘‘Well the Mayor should be here also.” I said, ‘Why should 
the Mayor be here when you are the man to keep the system?” He 
replied, “That is true, but in this town we can only hold office for 
one year consecutively, so one year I am Recorder and he is Mayor 
and the next year he is Recorder and Iam Mayor.” So, I taught the 
system to both the Mayor and the Recorder and so far as I know it 
is still operating very satisfactorily. 

There is no reason why the political aspect should not be removed 
at least to the extent of keeping the same system even though the 
political complexion of the offices may change. Recently we in- 
stalled a system of accounts in a small town for its water department. 
The officer in charge of the system was very enthusiastic. He had 
considerable bookkeeping knowledge and was well qualified to keep 
the system. Through a political upset he was put out of office and 
some months later when we made an inspection we found that our 
system had not only been discontinued but thrown away by the new 
man. He explained that he did not know he was required to keep 
auy particular system, that the one he found there did not appeal to 
him, that he did not understand it and that he had thrown the books 
away and started one of his own. The outgoing official had, after 
his defeat, been put out with the incoming official an’ had offered 
him no help or assistance in taking over his duties. 

These are instances of what happens in small towns, and it is, of 
course, small towns that we must think of as the majority of munici- 
pally operated plants are in small towns. However, another illustra- 
tion might be given of the working of a municipal classification in 
one of our larger West Virginia cities. The classification was in- 
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stalled and in this instance the regular classification for privately 
operated plants was used with some slight modifications. The city 
has been able to retain the services of an excellent accountant for q 
number of years. This man is very conscientious and has kept g 
good set of water records. However, during a recent rate case when 
the city was contending for a very liberal depreciation allowance it 
was found that if this allowance for depreciation was granted the 
policemen were to get their salaries raised and that there was no 
intention of keeping the money for the restoration of the water 
department. 

These are just a few of the difficulties encountered in connection 
with the installing of a uniform classification of accounts, but I firmly 
believe that the municipalities should make an earnest and conscien- 
tious effort to improve their accounting classifications so that there 
may be an exchange of comparable information which will bring 
about better operating conditions and economies as well as put the 
municipalities in a position to compare their cost of operations with 
those of privately operated plants. I further believe that municipal 
water rates should be high enough to permit the water department at 
least to pay its own way without being subsidized from the general 
taxes. 

West Virginia recently adopted a tax limitation amendment to its 
Constitution which brought about a considerable decrease in taxes on 
real estate. This resulted in depriving municipalities of considerable 
revenue and a number of cities operating water plants where low 
rates have been in effect had to apply to the Commission for increases 
to be used for the support of their water plants. Due to the fact that 
prior to the tax limitation the total revenues of the city met the total 
expenses of all its departments, these cities were not aware that their 
water departments were not bearing their share of expenses, and I 
predict that within the near future the West Virginia tax limitation 
law will bring about a greater improvement in the accounting of 
municipally operated utilities than all the rules and regulations we 
have so far had. If necessity drives a careless municipality to the 
use of needful accounting, why should not a provident municipality 
embrace such an indispensable system as a simple matter of rational — 
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F. W. Scuuuz (Assistant Treasurer and Comptroller, Community 
Water Service Company, New York, N. Y.): The water works industry 
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in this country is composed of approximately 77 percent municipally 
owned plants serving about 81 percent of the population and only 23 
percent privately owned plants serving about 19 percent of the 
population. Over 85 percent of the private and 24 percent of the 
municipal plants or 40 percent of the total are subject to Commission 
regulation and no doubt are keeping their accounts as prescribed by 
the various regulatory bodies. There being no definite data available 
it cannot be stated what part of the 60 percent not subject to regula- 
tion are failing to keep their accounts in accordance with recognized 
water works practice. However, I believe it can be said with a 
reasonable amount of assurance that the number of these plants is 
large and that a great majority of them are municipally owned. The 
merit or wisdom of having nationwide Commission jurisdiction over 
accounting for the entire water industry is not being considered in this 
discussion. However, if that be the only way to place the entire 
industry on a comparable basis in so far as uniform accounting is con- 
cerned, then the sooner it comes about, the better. 

Inasmuch as a majority of the industry is not using a uniform 
classification the first step to be considered in this discussion is neither 
the form of classification to be adopted nor the procedure to be fol- 
lowed in compiling it. The first step is to convince those munici- 
palities and privately owned plants which are not using a uniform 
classification that it is not only good business but of benefit to the 
industry as a whole to place their accounting on a uniform basis. 

There is no material difference between a private system and a 
municipal system other than their ownership. One is managed by 
its stockholders through the medium of directors and officers elected 
by them and the other by the voters through the medium of elected 
or appointed officials. The type of ownership does not change the 
aspect of the operating problems; the method of distributing 
water is no different; the physical property is generally the same. 
Therefore, there does not appear to be sufficient reason why the 
accounts should not be uniform. 

Let us first consider a few of the many advantages that the manage- 
ment may derive from the use of a uniform classification. 

As Mr. Williamson pointed out, a uniform classification of accounts 
is not an accounting system. It does not attempt to prescribe the 
method in which entries are to be made in the books. It merely 
acts as a guide to aid in segregating receipts and disbursements by 
such classifications as have been adopted as standard by 38 state 
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commissions. From such a segregation the management is able to 
obtain a clear, concise picture of the operations by functional diy. 
sions. It makes available comparisons showing the general trend of 
the operations and maintenance, the cost of production and delivery 
of the commodity, the unit costs of the commodity, the efficiency of 
the equipment and other pertinent data. With this information 
available any operating defects can be readily detected. It gives the 
management an opportunity to compare its results with neighboring 
plants to their mutual advantage. It also expedites the work of the 
employees handling the accounts thereby giving them an opportunity 
to devote some of their time to other matters. All of these advan. 
tages are essential for sound and economical operation. 

I have heard many utility operators make statements something 
like this: 


“T don’t need all this fancy accounting and classifications or what have 
you. I know this plant from A to Z. Any important data I keep in my 
little memo book.”’ 


After questioning these men on matters such as their cost of main- 
taining the various equipment, the cost of distribution, the amount 
of additions and retirements by classes, ete., it invariably turned out 
that the only vital point about which they had sufficient detailed 
data was the location of the various physical elements comprising the 
plant and this, because their maps and records were complete and 
accurate. Many of these same operators are now operating under a 
uniform system of accounts and a statement from them such as “just 
try and take it away from us”’ is sufficient proof of the merits of the 
system. 

Let us consider for a moment, those who furnish the funds in order 
to turn the wheels of progress. I mean the rate payers and the 
security holders. Let us ask ourselves a few honest questions. Are 
the rate payers entitled to know that the amount of money they pay 
for service rendered is proper? Are they entitled to know that it is 
being used in the business itself and not diverted to other purposes? 
Are the security holders entitled to know the true value behind their 
investments and whether their interest payments will continue to be 
met? Are they entitled to compare the figures of the plant in which ~ 
they are interested with those of other plants? The answer to these 
questions obviously is in the affirmative. 

The older John D. Rockefeller once told B. C. Forbes, 
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«“.., next to doing the right thing the most important thing in the world 
is to let the people know that you are doing the right thing.”’ 


Some years ago, Charles Evans Hughes, now Chief Justice of the 
United States, said, 


«“.., public affairs and business which is of a public nature because of 
its relation to the public interest, shall be conducted in the light of day and 
that the public shall have the truth, the whole truth and nothing but the 
truth, in regard to the matters that concern them.”’ 


The real facts cannot be laid before them in an understandable 
manner if the accounts are not systematized. 

In a short discussion of this type it is impossible to discuss the 
multitude of details connected with the designing of a classification of 
accounts. I believe this problem should be thoroughly considered 
and made the subject of a round-table meeting at an early date. 

This subject has been up for discussion before this division in some 
form or other practically every year since the division’s inception 
which, I believe, was in 1929. This clearly indicates that the mem- 
bers realize its importance and that some action is desired. I sin- 
cerely trust that the splendid talk of Mr. Williamson and this discus- 
sion will eradicate any doubt in the minds of any conscientious 
objectors, if there be such, as to the need for a uniform classification 
of accounts suitable for both publicly owned and privately owned 
plants. 

Before closing, I would like to make a few suggestions. 

1. That this division, at its executive session, adopt a resolution 
approving the compilation of a uniform classification of accounts 
suitable for both publicly owned and privately owned plants; 

2. That a committee be appointed for the purpose of circularizing 
the entire industry in order to ascertain its willingness to put in use 
such a classification; and if the majority agree— 

3. Appoint a joint committee representing both types of ownership 
in order to draft an ideal uniform classification. 

In conclusion, let us bear in mind that this problem is one which 
requires the complete codperation of all in the water industry for its 
ultimate solution. If it be left to a small group of individuals working 
alone the maximum benefits to be derived from a properly designed 
classification of accounts will not be attained. 
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THE FEDERAL SECURITIES ACT AND THE FINANCING 
OF WATER COMPANIES 


By Berne H. Evans 
(Attorney-at-Law, Harrisburg, Pa.) 


The relation of the Federal Securities Act of 1933 to the financing 
of any company has been the subject of such acrimonious debate and 
of such serious differences of opinion that it may be well to discuss the 
Act generally, but not in detail. 

The Act is designed to regulate all public offerings of securities, 
except certain exempt securities and transactions, which make use of 
the mails or of any means of transportation in interstate commerce, 
in either offering to sell or in delivering such securities. Before any 
securities covered by it can be offered, it requires the filing of a Regis- 
tration Statement with the Federal Trade Commission, which be- 
comes effective 20 days after the filing, unless suspended by the Com- 
mission or amended by the issuer, in which case the effective date is 
postponed. 

It further requires that no sale shall be made unless a prospectus, 
meeting the requirements of the Act and of the Commission, shall 
have been furnished to the purchaser at or preceding the time of 
the sale. 

The Registration Statement, which is the foundation of the Pros- 
pectus, must contain the information set forth in Schedule “A” of 
the Act, which lists 32 items relating to every phase of the corpora- 
tion’s activities. _In the form for the Registration Statement, the 
Trade Commission requires answers to 56 questions which go into the 
financial, legal and accounting phases of the company in the greatest 
detail. Numerous balance sheets and profit and loss statements are 
required, copies of the articles of incorporation, of annual reports 
since 1922, all underlying agreements or indentures affecting the issue, 
all agreements with underwriters, the opinion of counsel, specimens. 
of each security outstanding or to be issued and of all material con- 
tracts not made in the ordinary course of business, such as manage 
ment contracts, ete. 

The answers to the questions are, however, not the most serious 
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feature of the Registration Statement, since it requires that there 
shall be filed with it numerous schedules and explanations pertaining 
to the balance sheets and the profit and loss statements which, in a 
large company, necessitate an enormous amount of accounting work. 
For example, the schedule indicating the major classifications of the 
plant, property and equipment account asks for the cost to the issuer 
and, if that is not available from the time of organization, the cost 
since January 1, 1922. 

Without attempting even to summarize the information required 
in the Registration Statement, it should be sufficient to say that in the 
one statement thus far furnished by any large utility, the statement, 
exhibits and supporting data cover 1850 pages, and that a copy of the 
statement would cost an inquiring investor $370.00. The statement 
shows that the expenses incurred by the issuer in connection with this 
sale, not including underwriter’s commission and discounts, were over 
$286,000, and this apparently does not include the expenses of the 
issuers’ Own employees who worked for months compiling in- 
formation. 

Under the Act and the rules of the Commission, the Prospectus 
need not contain all of the data in the Registration Certificate, nor 
the exhibits and supporting schedules, but it must contain a very 
complete summary of all statements of material facts and must omit 
no statement of any material fact necessary to make the statements 
therein not misleading. The Prospectus in the case above mentioned 
consisted of 60 printed pages and each purchaser was required to 
acknowledge receipt of a copy and to state that, in subscribing, he had 
relied solely on the Prospectus. 

The liabilities which are placed upon the issuer, its directors, the 
underwriter, the accountants, experts, and counsel for even innocent 
mistakes made in the Registration Statement or Prospectus are so 
heavy that honest men may hesitate a long time before assuming 
them, since the burden of proof placed upon them is almost un- 
bearable. 

This very brief outline of the provisions of the Act dealing with the 
Registration Statement and Prospectus, ignoring the numerous and 
intricate legal questions which are bound to arise, may give you some 
idea of why there has been practically no general industrial financing, 
in which offerings were made to the public, undertaken since the pas- 
sage of the Act. This has been quite generally attributed to the 
provisions for civil liability to a purchaser. 
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Under the Act a purchaser who had never seen a Registration 
Statement could recover for an untrue statement therein, regardles 
of the extent to which the untrue statement was responsible for his 
loss. Amendments are now proposed which will lessen this burden 
by requiring that the purchaser shall have relied on the statement 
and limiting his damages to the actual loss by reason of the statement, 

As the Act now stands, an underwriter is liable to all purchasers 
of the issue if the statement contains an untrue statement of a mate. 
rial fact, etc., but an amendment is now pending to limit his liability 
to that part of the issue which he may have handled. 

The present act provides that those concerned in the issue shall not 
be held responsible for any statement of a material fact where they 
has reasonable ground for belief in the truth of the fact and had made 
reasonable investigations, but it fixes the standard of reasonableness 
as those required of a person occupying a fiduciary relationship. It 
is now proposed to amend the Act so that “the standard of reasonable- 
ness shall be that required of a prudent man in the management of 
his own property.” 

It seems evident from these proposed amendments that within less 
than one year, the Act has been shown to be entirely too drastic and 
has prevented the return of private capital to business. This un- 
doubtedly applies as much to the financing of water works as to the 
financing of any other business, and capital which could and should 
have gone into further construction has either been entirely withheld 
or has been furnished by short-term loans. 

The public service companies are not in a position to refuse, or to 
any considerable degree to postpone, capital expenditures. Con- 
tinued extension and the upkeep of adequate service create a constant 
demand for capital by all public service companies, and this is believed 
to be particularly true in the case of water service where the demand 
of the public cannot be denied. It is of the utmost importance to 
the public that this new capital be secured with the greatest ease and 
with the lowest possible cost, since the cost of money has a direct 
relation to the rates to be charged. Anything which tends to prevent 
the ready flow of capital into the public service companies should be 
discouraged. 

In the case of small companies, where the requirements for addi- 
tions and betterments do not exceed $100,000 per year, the Commis- 
sion has adopted the suggestion contained in the Act and exempted 
them from registering the securities under certain conditions, the 
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main ones being that the aggregate amount at which the issue is 
offered, shall not exceed $100,000, that no portion is to be sold other- 
than for cash, that no securities of the same class have been sold other 
wise than for cash within one year prior to the offering, that the net 
proceeds for all other securities issued within one year prior to the 
offering, together with the net proceeds to be realized from the issue 
then being offered, shall not exceed $100,000, and that, if the distribu- 
tion is through an underwriter, the net proceeds realized by the issuer 
shall be not less than 90 percent of the offering price. 

Under this regulation it would be possible for the company to issue 
up to $100,000 of securities in any one year, provided they were sold 
for cash and realize 90 percent of the price paid by the public. It is 
believed that the additions and betterments of the average company 
do not exceed 4 to 5 percent of its fixed capital account, so that this 
exemption might be availed of by companies having a fixed capital 
account of between $2,000,000 and $2,500,000, provided they could 
sell the securities for cash and net 90 percent of the offering price. 

The Commission has made a further exemption of securities offered 
at an aggregate price of less than $100,000 by providing that the 
requirement that no portion of the issue is to be put out otherwise 
than for cash shall not apply to any issue of stock where certain re- 
quirements are observed. The stock must be sold at par, unless it is 
reacquired stock; the amount realized by the issuer shall be not less 
than 75 percent of the price at which the stock is sold to the public 
and that a statement, somewhat like a prospectus, be given to the 
purchaser prior to the purchase, together with notice that the stock 
has not been registered with the Federal Trade Commission. This 
exemption relates to an issue of stock only, removes the limitation of 
requirements of cash sale and the limitation on underwriting expense, 
and may be of some assistance in the distribution of small blocks of 
stock. 

The Commission has adopted a further rule by which stock to the 
amount of $30,000, yearly, may be issued without registration, pro- 
vided the total from all securities for any year is not in excess of 
$30,000. It apparently applies only to an issuer who within the 
year has not issued $30,000 of securities, or is not controlled by or 
under the common control of one who has realized from issues, inelud- 
ing the one in question, $30,000 within the year. It would, therefore, 
apply only to small and entirely independent companies. 

The above exemptions may be a very great help to the smaller 
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companies of which there are a large number, but it is believed that 
they bring no relief to the larger companies which do their current 
financing by the sale of their securities through underwriters, or to 
their parent companies, which in turn sell their own securities to the 
public. ‘The Commission has no power to exempt any issue in excess 
of $100,000, and, as a general proposition, successful public financing, 
for any except local companies, cannot be handled in blocks of that 
amount. It is apparent, therefore, that any company which requires 
new capital, to be raised by a public offering of securities, in the sum 
of more than $100,000 per annum, will be forced to issue them in ae- 
cordance with the Securities Act of 1933, unless they can be sold with- 
out the use of the mails or of any form of transportation in interstate 
commerce. 

When it comes to the refunding of outstanding issues, practically 
every company will have to comply with the Act. Whether the com- 
pany is an independent one or is controlled by a holding company, 
the burden will be very severe. 

It it is an independent company and has a plant value in excess of 
$2,500,000, or even if it has a very much smaller plant value, it has 
probably been in existence for a great many years. Many water 
companies started over 75 years ago and few of them, of this size, 
have been in existence less than 50 years. In order to comply with 
the requirements of the Commission, it will be necessary for them to 
go back over their books from the very beginning with a fine-toothed 
comb, if they have complete books from the beginning, and to set 
forth in detail what the books show. Failure to do this might be 
construed to be the omission of a material fact necessary to make the 
statements not misleading. 

For example, in my State, it was customary to construct water 
works under a contract which gave the contractor bonds of a face 
value at least equal to the cost, and certain amounts of stock. Varia- 
tions of this method of financing were numerous and in a great many 
cases it would be entirely impossible to state now what the cost of the 
original construction was. In order to be safe, however, the company 
would have to explain the entire transaction, if it could, and make it 
appear in its darkest aspect, and even then, it might omit some mate- 
rial fact. This is true also with relation to extensions which have 
been made by consumers but are included in plant assets. Anyone 
familiar with the growth of water supply companies will realize, if he 
carefully examines the Registration Statement form, that a great 
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many of these companies would find it impossible to furnish the infor- 
mation desired and would have to go into lengthy explanations which 
would largely be based on surmises and which would lay the issuer 
open to the penalties of the Act. 

The difficulties which would confront an operating company exist 
in the case of a holding company to a large extent, and in addition, 
it is compelled to furnish full information as to its own condition and 
its transactions with the subsidiary companies. It it has made any 
writeup of a subsidiary company, it must, to be safe, show it and 
explain fully why it was made what what was the basis of it. It must 
detail its methods of consolidating accounts in a consolidated balance 
sheet, of estimating depreciation, and of the relationship of it and its 
directors and officers to the affiliated companies. In the case of the 
one Registration Statement filed, it was necessary to go back over the 
accounts of a predecessory company to the time of its organization in 
1914, and it would seem that in order to be safe, a holding company 
might have to go into the accounts of all its underlying companies. 

It is seldom that water companies, even holding companies which 
own only water supply companies, bring out issues in excess of five 
million dollars, even for refunding purposes. The expense of a mil- 
lion dollar issue would be just as large as that incurred in issuing five 
million, and in either case, would be a very decided burden upon the 
company and upon the consumers who, in the end, have to pay the 
cost of financing. In the case of water companies, it will be propor- 
tionately very much higher than in the case of electric companies, 
where the average issue is for a much greater sum. Likewise, in 
water companies it is believed that the information furnished will 
be less accurate and will be accompanied by reservations which will 
tend to disturb the reader of the Prospectus, if anyone except the 
banker ever reads it. In the opinion of the writer, the Securities 
Act of 1933 will have a very serious effect upon the financing of water 
companies, except the small ones, whether the financing is to meet 
the current needs of the company or to permit refunding. 

The main purpose of the Act is, of course, to protect the investor, 
and no one would have any serious objection to a law which would 
accomplish this purpose. It seems that the present Act furnishes the 
average investor no assistance whatever in determining whether he 
will or will not purchase a security, since the average investor, if he 
reads the Prospectus, would not understand it. The information 
required in the Statement and the Prospectus is not designed to assist 
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a prospective buyer of a security. The act places an unjust and up. 
warranted liability upon innocent persons in favor of those whoge 
damages have in no wise been caused by the acts of such persons. 
The Securities Act of 1933 will be extremely burdensome upon 
water company financing where the funds to be raised exceed $100,000, 
The fact that water company financing does not generally involve 
issues of very large amounts will make the burden proportionately 
heavier than in the case of other companies. The Act should be 
amended in its civil liability provisions, in the detail required in the 
Registration Statement, and in such a way as to make the Prespectus 
intelligible to a layman rather than to a certified public accountant, 
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EFFECTIVE PUBLICITY AS A MEANS OF ELIMINATING 
WATER WASTE 


By H. L. 
(Superintendent, Water Department, Chicago, Ill.) 


Those who have followed the trend of the times can easily discern 
that it is becoming more and more apparent that all questions of 
import in this country of ours must be settled at the bar of public 
opinion. If our laws regulating large business concerns would provide 
for proper and comprehensive publicity, so that the labor of the 
concern would know what it is doing, so that the stockholder would 
know what is being done, and the publie would have as much informa- 
tion as either—many of our present difficulties would disappear. In 
place of publicity being an element of weakness to a business concern, 
it would be an element of strength. 

The same is true of a municipality. If the governing group would 
take into its confidence the governed, ask and get their codperation, 
work together in harmony and with intelligent understanding, much 
good for all concerned would be accomplished. 

I am a great believer in the power of the press and the efficacy of 
printer’s ink, because I have come in daily contact with it during the 
past forty years. Some years ago I coined an apt phrase to which I 
am somewhat partial: 

A drop of printer’s ink 
May make a million million think. 


The power of the press is unlimited. It inspires the midnight toiler, 
weary at his loom, to lift his head again and gaze with fearlessness into 
the vast beyond, seeking the consolation of hope eternal. The press 
is the tireless clarion of the news. It cries out our joys and sorrows 
every hour. It fills the dullard’s mind with knowledge and intelli- 
gence. It comes to us in the candle’s glow, amid the dim lamps of 
poverty, as well as the splendor of riches. It is the voice of today 
and the herald of tomorrow. It weaves into the warp of the past, 
the woof of the future. It tells the stories of peace and war alike. 
It makes human hearts beat with passion and tenderness. It stirs 
the pulse of the nations and makes brave men do braver deeds. 
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The power of the press is limitless. The power of publicity jg 
boundless; it is the backbone of progress and civilization. With the 
aid of publicity, properly directed, much good can be done and great 
things accomplished. It is unfortunate that executive heads of com. 
munities do not harness the power of the press to do its bidding in the 
interest of the citizens they serve. 


through YOUR fingers = 


LEAKY PIPES ARE AN 
EXPENSIVE LUXURY 


Keep your water Pipes 
and_ plumbing fixtures 
in good repair. Don’t 
waste money by wast- 
ing water. 
Wherever publicity was used as a means of spreading light and 
knowledge it was always successful. Especially is that true in con- 
nection with communities who have applied printer’s ink to come to 


their rescue when certain perplexing problems were to be solved. 
Another important angle which is sadly neglected by executives in 
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DO YOU KNOW? 


That High Water Bills 
Are Usually Due to Leaks 
in Your Pipes? 


Wastes: 264 Gallons per day 
7,920 Gallons per month 
86,360 Gallons per year 


And Costs $0.57 per month 
or $6.91 per year 


Wastes: 943 Gallons per day 
28,290 Gallons per month 
344,195 Gallons per year 


And Costs $2.29 per month 
or $27.53 per year 


Wastes: 3,806 Gallons per day 
114,180 Gallons per month 
1,389,190 Gallons per year 


And Costs $9.26 per month 
or $111.13 per year 


Wastes: 15,226 Gallons per day 
456,780 Gallons per month 
) ad 5,557,490 Gallons per year 


And Costs $37.05 per month 
or $444.59 per year 


Wastes: 60,900 Gallons per day 
1,827,000 Gallons per month 
20,428,500 Gallons per year 


And Costs $136.19 per month 
or $1,634.28 per year 


KEEP WATER-PIPES IN GOOD REPAIR AND SAVE MONEY. 


A.J. CERMAK H. L. MEITES A. A. SPRAGUE 
Mayor Superintendent of Water Com. Pub. Works 
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public office, is the creation of public sentiment and the building-up 
of good-will which is so essential to the proper administration of their 
respective duties. 

This is especially applicable to water—the most essential com- 
modity in human endeavor, because it is used by every man, woman 
and child, and because there is no substitute for water. 


CUT YOUR WATER BILL 


By keeping your water pipes 
and fixtures in good repair. 


ELIMINATE LEAKS 
AND SAVE MONEY 


No deductions or adjustments 
can be made for leakage. 


With the rapid increase of human knowledge and amid the growing 
complexities of modern life it becomes more and more difficult for 
the average man to know enough about his government to enable 
him to act intelligently. 

It is an established fact that publicity brings rich returns to public 
utilities, railroads and similar corporations. Since the city caters to 
the same customers it behooves the progressive city official to use the 
same methods to the utmost, namely, to direct public opinion in a 
manner that it may become responsive and co-operative. 
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STOP WASTING WATER 
AND SAVE MONEY 


The water closets may be out of repair and 
wasting water, either in the process of flushing or 
when not in use. The faucets in the sinks, wash 
basins, or bathtubs may not be shut off tightly. 
This wastes water. 

Most of the complaints received by the Bureau 
of Water concerning excessive water bills are due 
to leaking toilets or faucets. Some toilets flush 
continuously, due to a leaky valve. This waste is 
at the expense of the consumer. 


STOP WASTING WATER! Keepyour 
plumbing in good repair; it will save you money. 


1815 


ant 
/ 
s 
2 
1 
CUS 
=> 
| 


1816 H. L. MEITES [J. A.W. Wig, 


Chicago is indeed fortunate in having at its front yard, so to speak, 
Lake Michigan, a huge body of clear water, which eliminates the need 
for bringing water from any distance. It is not wise to allow this good 
fortune to be used as an excuse for the profligate use of water—a waste 


DRIP! 


That slow but steady drip of water 


from faucets, wastes countless thousands 
of gallons of water daily and costs the 
taxpayers thousands of dollars annually. 


Check up your faucets and see if they 
are in good order. If repaired, your water 
bills would be reduced considerably. 


Don’t Be a Water Waster! 


amounting to half of all the water used. Considering the fact that it 
must be pumped, chlorinated and made germ free, water should be 
recognized as a manufactured product and should not be regarded 
as “free as air.” 
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When I assumed my duties as Superintendent of Water, in June, 
1931, I was amazed to find, upon a cursory investigation, that over 500 
million gallons of water are wasted in Chicago every day; an almost 
unbelievable quantity, yet it is an absolute fact. My first efforts 
were to devise a method of operation of decreasing that abnormal 
waste. I also found that institutions such as churches, hospitals and 
schools, to whom the City of Chicago furnishes water free of charge, 
are perennial water wasters. Since it costs them nothing they allow 


the water to flow liberally. 
The following appeared in the Chicago Daily News on January 15, 
1933, which tells its own story most graphically and which created 


quite a stir throughout the city: 


“Year's Savina or $912,000 Water Pumpinea Costs anp CoLLEcTIONS 
REPORTED 


A saving of $720,000 in the cost of water pumped and of $192,000 in the cost 
of collecting water bills is reported by H. L. Meites, Superintendent of the 
city Bureau of Water. 

‘How did you save that 9,000,000,000 gallons of water in 1932, mentioned in 
your annual report to Mayor Cermak?’ Mr. Meites was asked. 

‘The people saved it for their city as a result of our campaign of education,’ 
replied Meites. ‘Part of the thousands spent for mechanizing the water 
office went into a printing press on which we print the water bills. On the 
reverse side of each bill we print a cartoon showing the people how to save 
pennies and dollars by keeping their plumbing repaired. This printing costs 
the city practically nothing and has been effective in teaching the people to 
save water.’ 

‘We have metered every one of some 500 churches, schools, asylums and 
hospitals, which are granted free water by city council order. We have been 
sending a bill to each every month and enclosing a request that the institu- 
tion, in accepting free water for the city, avoid wasting water.’ 

Here Meites stepped to a cabinet and drew out a sheaf of several hundred 
letters from heads of institutions promising to codperate with the city. 

‘We saved $192,000 on the office work after deducting the cost of new bills 
and printing machines, new filing systems and what not,’ he added. ‘And 
while the business of handling water accounts cost $905,000 in 1932, we have 
asked for only $279,479 for 1933. In the old days they spent more than 


$1,000,000 a year.’ ”’ 


I began a systematic campaign to eliminate this waste of water. 
My next step in that direction was a series of radio talks in which I 
stressed the point that waste of water is waste of taxpayers’ money. 
In these radio talks I sought to impress upon the public that it was 
not desired that anyone should eliminate the legitimate use of water, 
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but to use all the water they need and not waste it. The slogan 
adopted for the purpose was: 


“Usp ALL THE Water You Negp, But Don’t Waste ItT—Tuere Is No 
SuBSTITUTE FOR WATER.” 

These talks created considerable comment as it was new and sur- 
prising to the citizens of Chicago that half of its water supply is being 
wasted for no good reason at all, and a large number of inquiries came 
in as to what must be done to eliminate that waste. The answer, of 
course, is meterization. Chicago is, at present, only one-third me- 
tered. Out of 450,000 accounts only about 125,000 are metered, the 
rest being charged on a flat rate basis. 

The next move in our campaign was the purchase of an addresso- 
graph machine which prints the bills on both sides in one operation, 
giving us the opportunity to print messages on the backs of the bills 
which were formerly blank, bringing home to the customers of the 
Bureau of Water the importance of eliminating waste by keeping their 
plumbing in good repair. Every bill has a different message. This 
method too brought splendid results. 

With the closing of a number of neighborhood banks in Chicago, 
thousands upon thousands of citizens now come direct to the Bureau 
of Water to pay their bills. We have a fine exhibit in the office 
where the people are bound to see it, stressing the importance of water 
in the make-up of our every day life—in fact, our very existence. One 
is a drawing, artistically illustrated, and contains the following legend: 


“No WATER? 


If all the faucets at one time ceased to give forth water, the whole strue- 
ture of civilization would crumble. Within twenty-four hours armies of men, 
women and children would abandon all their possessions, everything—shelter, 
food, clothing, property, and would go groping through the night, sniffing 
for, searching, listening for the sound of water. 

Water, without you, life cannot exist. 

Use all the water you need—but don’t waste it! 


THERE Is No SUBSTITUTE FOR WATER.’’ 


We also have an exhibit showing what a plain, ordinary, every-day 
leak at a faucet will do to a man’s water bill. We have a chart in | 
front of a specially arranged leaking faucet dropping water into a 
three-gallon container, showing how costly such a leak is if allowed to 
continue for any length of time. 
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That, too, brought many inquiries and grateful appreciation from 
those who have benefited by this exhibit. 

Along this line to reduce waste we have made use of Uncle Sam in 
connection with the printer’s ink. 

Before my advent into office, when a water pipe or fixture had 
sprung a leak no one was the wiser. The Bureau of Water continued 
sending bills which increased month by month and the property 
owner paid, often under protest, without knowing the cause for the 
increase. I have installed a very simple procedure which has proven 
most satisfactory. When the entry clerk sees an increased consump- 
tion he immediately sends a post card to the property owner which 


reads as follows: 


‘“BurREAU OF WatTeER, City or CHIcaGo 


Larce Consumption Notice 


“Please be advised that our Meter Reader called on premises 
and found the meter registering continuously. This is an indication of leak- 
age due to defective plumbing, wastage, or carelessness. In either case you 
should investigate and remedy it immediately or your water bills will con- 
tinue to increase. An ounce of prevention is worth more than a pound of cure.” 


I found that the laundries are large consumers of water and every 
time they paid their bill they voiced a vociferous complaint about 
being robbed because their bill is too high. Of course, I realized that 
this was more or less true, but I knew that it was due to useless waste 
of water. I supplied them with cards which read: 


‘Don’t Waste WATER 
Turn off faucets when not using. 
In some instances the waste often amounts to two or three times the quan- 


tity of water really needed. 
Water leaks make large water bills.”’ 


I found the cosmopolitan press ready and anxious to co-operate to 
the fullest extent. Anything that has news value finds the newspaper 
a willing recipient. But I found one discouraging factor in the entire 
publicity idea and that is that one must continue to hammer away at 
all times. If one should let up, interest wanes and the people lapse 
back into their old ways of wasting water as if nothing had happened. 

Make your story as simple and graphic as possible. Leave nothing 
to the imagination because imagination is a fickle mistress. She is 
not reliable. To each one she appears in a different guise. 
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Chicago, as are most large cities, is handicapped by lack of funds 
for publicity purposes. Can you imagine any corporation spending 
over a hundred million dollars a year in a given community, and not 
setting aside a certain sum of money for publicity? Can you? Yet 
large municipalities with their ever-growing problems do not give a 
second thought to the fact that we are living in a modern, fast-moving 
age and communities as well as individuals must carry on in the spirit 
of the times—or they will fall by the wayside. 

Publicity is not only essential in the elimination of waste of water, 
but toward the progress of every branch of government and the sooner 
that principle is accepted, the better it will be for the taxpayer and 
the easier it will be for the executive heads to administer their tasks 
economically and efficiently. 
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SUPERINTENDENTS’ ROUND TABLE DISCUSSION 


FIRE HYDRANTS IN COLD WEATHER 


C. A. Hecumer (Hyattsville, Md.): In the Washington suburban 
area where I am from when it gets a little below zero we think it is 
terribly cold. But we have prided ourselves on the thoroughness of 
our fire hydrant inspection. We thought we were pretty good. 
About two o’clock one morning a fire occurred in a very small house 
occupied by a man and his wife and two small children. It was just 
a one story affair, hardly larger than the ordinary garage. Probably 
his intention was to build a house later on when he could afford it 
and meanwhile build a home that he could use for a garage in later 
years. It caught fire about two o’clock in the morning and the fellow 
next door discovered it and phoned in an alarm. He did not have a 
phone in his house and he had to go somewhere else. There was 
quite a lot of delay. We have a volunteer fire company, so there was 
just a little more delay compared with the ordinary city fire depart- 
ments. When they got to the fire, which was several miles away, the 
house was totally in flames. No one had escaped from the house. 

Until the next morning I did not learn of it, but then I was called 
on the phone by a newspaper reporter who happens to work for the 
newspapers that we all know love black headlines. He said he under- 
stood that four people burned up last night in my area because the 
fire department did not have any water. I was very much surprised, 
worried and concerned. I immediately went to the fire department, 
not even knowing the location. There I met the chief and several of 
the volunteers who were just cleaning up from their night’s work. 
He said that it was true they could not get the fire hydrant open. I 
asked him if he would mind showing me that fire hydrant. I assumed 
that his men did not know how to turn on the fire hydrant. 

We went to the fire hydrant and the temperature was still below 
zero. It was a cloudy day and there had been no thawing in the 
meantime. I opened that hydrant without any effort. I first tapped 
the top of it. The firemen had been instructed to do this several 
times, but the man that usually looked after the fire hydrant over- 
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slept himself that night and missed the fire engine. One of the other 
boys, with all due respect to those volunteers, was untrained and he 
put the wrench on top of the hydrant and gave it a yank and the 
hydrant wrench broke. Of course, metal will sheer in very cold 
weather. 

The fact that the fire was about 1200 to 1500 feet from that fire 
hydrant and that the engine was carrying 500 feet of hose never came 
out in the paper. I spoke to the plug man who usually takes care of 
the turning on of the water in the department and he told me that he 
missed the engine. I spoke to the driver and asked him what the 
story was and asked him if they had laid out the hose. He told me 
that they had started to lay out the hose, going about their work, 
but they came back to the plug and saw that the wrench was broken 
off and as they did not have enough hose anyway, they just took up 
their hose and put it back on the apparatus. 

What happened to this fire hydrant was that the condensation in 
the stuffing box had caused the stem to become stuck. Ido not know 
of any stuffing box that will not cause that same trouble. But there 
was no negligence on the part of the water department and there had 
been good inspection all the time. I am afraid that the inspection 
previous to the cold weather had caused additional condensation to 
get into the stuffing box and may have aggravated rather than pre- 
vented the trouble. The hydrant was properly installed and it was 
a good make. In previous years we know that when the steamer 
fire engine was used it was usual to shoot a little steam into the hy- 
drant before they turned on the water to overcome that condition, 
but the use of the gasoline driven pump has eliminated that method 
of opening the hydrant. We have never found a hydrant that we 
could not open by just tapping the topnut with the hydrant fire 
wrench and jarring it loose. 

The afternoon paper, however, came out with the big black head- 
lines: ‘“‘Four People Die—Firemen Unable to Open Fire Plug—No 
Water Available.”” There was a case where there was absolutely no 
negligence on my part. We cannot criticize too much the volunteers, 
the boys who go out on these volunteer fire engines, at no pay at all. 
They are doing a much better job than none at all. We had a good 
fire hydrant and it was well inspected and in good condition. Never- | 
theless that situation occurred and it certainly was serious to me and 
all efforts to have the same black type used to present the facts bore 
no fruit. 
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Mr. Macuean (Cold Water, Michigan): One thing that might be 
of interest tc the small town operators, where you have the volunteer 
fire department is to have an employee of the water department, or a 
couple of them, on the fire department. 


CHAIRMAN HecuMer: That is a mighty good idea in most cases, 
but unfortunately I do not believe that it would work in our case. 
We are governed by a Commission, somewhat unpopular in certain 
localities, as are most Commissions who have to collect revenue. 
There was a rumor that this Commission, having secured control of 
the water and sewerage facilities, would soon secure control of the 
roads and streets and everything concerned with the several munici- 
palities which our district includes, to the end that the volunteer fire 
department, after all their efforts to secure their expensive apparatus, 
and they do have very good apparatus, would also come under our 
control. Having the idea that we are also going to control the fire 
departments they are, therefore, rather reluctant to allow any of our 
employees to come within the confines of the fire house or belong to 
the Association. 

I found that out, to my sorrow, when I attempted to contact all 
of them in a friendly way, so as to coéperate for the benefit of the 
general public, in going to their meetings, carrying along a little model 
fire hydrant and explaining its operation, and trying to explain some 
of the hydraulics of hose lines and connections. Operating a hydrant 
is a mechanical operation and I wanted them to have a better under- 
standing of it, so that they would be able to overcome the difficulties 
that might face them sometime. But their attitude, even under 
those circumstances, was rather discouraging, although we are, per- 
sonally, on rather good terms. 

Many times volunteer companies have the idea that the town is 
trying to get control of the fire department and there is some friction 
that does not make for proper coéperation and the public suffers for it. 
For instance, in our area every !ittle town has its own fire department. 
They have remarkably good ap; aratus which the people have paid 
for. It has come out of their - »:munity in one way or another, but 
the firemen are all volunteers 2:.4 insurance rates are based entirely 


on full volunteer companies. 


W.S. Parton (Ashland Water Works, Ashland, Ky.): One morning 
the Fire Chief told me that they had had a fire on one of the hill tops 
and that they could not open a fire hydrant. 
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I drove out to the hydrant and opened it without any difficulty, 
The hydrant had never been frozen and I never have been able tg 
understand why they could not operate it. The strangest experience 
I ever had happened one night about twelve o’clock. One of the fire. 
men telephoned that there was a big fire downtown and that they were 
unable to open one of the closest hydrants. I drove down as quickly 
as I could and asked for a hydrant key. They gave me one and] 
opened the hydrant without any effort at all. All of our hydrants 
open to the right and this fireman had been trying to open it to the 
left. Evidently none of the other firemen had tried to operate it. 


ADJUSTMENTS IN WATER BILLS 


W. 8S. Parton (Ashland Water Works, Ashland, Ky.): Taking 
hypothetical case, our consumer comes into the water works office 
with a bill three or four times as large as the average. To her knowl- 
edge there has been no leakage in the plumbing. Every care has been 
exercised in the use of water and she wants to know what we can do 
about this large bill because it is more than she can afford to pay. 

At our plant we first make a careful check. We get another reading 
of the meter and we watch the test hand on meter while all outlets are 
closed. After satisfying himself that there is at present no leakage, 
our investigator questions some member of the household to ascertain 
whether any repairs have been made in the plumbing. Suppose that 
he finds no evidence of leakage and no plumber has been called in 
recently, then he examines the water closets, flushing each closet a 
number of times to make sure that the valve closes each time. Often 
he will find a water closet that shuts off most of the time, but some- 
times fails. I recall an instance of this kind that was related to me 
by the late W.S. Cramer. He had sent an inspector to the residence 
of one of his consumers to make an investigation. He could find no 
reason for the large consumption of water at this house, but, being a 
thorough investigator, he flushed the water closet ten times. On the 
tenth time the valve failed to close so he was able to find the reason 
for the large consumption. There are not many men as thorough as 
this one, however. 

If we can find the cause of excessive consumption, the consumer is 
generally willing to pay the bill, but it sometimes happens that the 
consumption is abnormally large, and yet there is no apparent 
reason. In cases of this kind, the consumer should be required to pay 
the bill. In cases where water has been lost by underground leakage, 
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and where the consumer was not negligent in any respect, then an 
adjustment should be made in the amount of the bill. 

Great care should be exercised in authorizing reductions in water 
bills. I have always thought that underground leaks were the only 
kind that should entitle consumers to a reduction, but it sometimes 
happens that a consumer will unwittingly incur such a large bill that 
it becomes an unbearable hardship. In cases of this kind some kind 
of relief should be available. 

The Cincinnati Times Star of March 16, 1918 carried an account of 
one John Dremmel, 5023 Ward Street, Madisonville, who appeared 
before the Board of Directors of the Cottage Building and Loan 
Association in Madisonville and asked for an additional loan on his 
home in order to pay one months water bill on his home, amounting 
to $52.60. The bill seemed so large that the Directors called up the 
water works office and were informed that the matter had been inves- 
tigated in an attempt to find some way out of the predicament for 
Dremmel, but the close supervision of the accounting department 
made it impossible to help him. Dremmel said that there had been 
a leak in an outdoor hydrant but that it was not discovered until 
after the extreme cold weather had passed. 

It is difficult to make a rule that will fit all cases, but relief should 
be possible for those exceptional cases. The safest way is for the 
Superintendent to arrange for the consumers to appear before the 
water works commission or governing board. It is unwise to delegate 
to the superintendent the power of authorizing reductions, where 
negligence has caused distress, because if the consumer knows that the 
superintendent has the power to reduce his bill, it is hard for the 
superintendent to say “no.’’ If he makes very many reductions he 
may be charged with discrimination. 

In cases where water is lost through underground leaks, and where 
the consumer was not negligent, or where the consumer had no way 
of knowing that the leakage was taking place, the Superintendent 
should have the power to make an adjustment, provided that he has 
thoroughly investigated the circumstances. A fair charge could be 
arrived at by charging the consumer an average bill, plus the dif- 
ference between his average consumption and the amount consumed 
at a nominal charge per thousand gallons. This nominal charge 
per thousand gallons might be fixed at twice the cost of pumping and 
filtering. Under this plan the utility could not suffer any loss while 
the consumer would be relieved of a heavy burden. 
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There is no question but that some provision for mercy will regylt 
in building up a better understanding between the plant and the pub. 
lic. It is a friend maker and friends are necessary to our business. 
Many a plant has gone through expensive litigation that might haye 
been avoided had it not insisted upon its pound of flesh. 


C. M. Crowtey (St. Paul, Minn.): Rules of our Department re- 
quiring all water pipes to be laid 18 inches under floor to second stop 
at riser were adopted largely on a flat rate system. About 20 years 
ago it was decided to meter all services. They are now 99} percent 
metered. Rules were amended to permit meters to be set on or above 
the floor. About 60 percent of services remain underground. In 
some soils (sand and gravel) a leak underground will not show on the 
surface unless it isa bad one. Consumers were thereby made defense- 
less by rules of the Department. 

After long deliberation by the Legal Department our Board passed 
a resolution allowing a 50 percent deduction on all quantities in 
excess of normal, thus sharing in the consumers’ distress instead of 
profiting by it. It has worked very satisfactorily. The repair, 
however, must be duly reported by a licensed master plumber ap- 
proved by a department inspector, Registrar and general super- 
intendent. Attempts to put it over have been remarkably rare. 

Another check is made on the meter reading sheet. Ninety percent 
of them are so reported and a written notice is left with the owner 
allowing 5 days for repair. That notice is also left for all leaky fix- 
tures found over the floor. In a four-month period 750 leaks of all 
kinds were reported, 660 of them in toilets. With these precautions 
most consumers come in to thank the department instead of 
complaining. 


J. B. Eppy (Chicago, Iil.): There is another kind of adjustment. 
We can reduce the bill to the ordinary size, if possible, but in Chicago, 
especially during the depression, there has been a racket going on in 
industrial plants, especially in laundries, where some person represent- 
ing himself as an inspector comes in and breaks the seal reverses the 
gears and reseals the meter, representing that the water department 
is making an adjustment to the meter. In this case the adjustment: 
fits on the other foot and a back bill is rendered. In the past ninety 
days we have made recommendations to the collecting agencies that 
they collect on those. 
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Where the ordinance allows it, in the ordinary case, it is better to 
make an adjustment, for there are many different things that enter 
into it, but it all depends on the circumstances with which you are 


faced in each case. 


R. G. Yaxtey (Waterford, N. Y.): We lose the efficiency of the 
metered system if we make adjustments, with this possible exception: 
if we make a practice of metering at the curb I realize the advantage 
of anadjustment. You hardly could hold a property owner responsi- 
ble for leakage underground between the curb and the house, because 
he does not know anything about the water business. If you meter 
in the cellar you are up against if it you start to make adjustments. 

I follow Mr. Patton’s example in making a personal examination 
of all leaks. If we have a high bill we send the meter reader back to 
check it up. In regard to the meter being reversed, if there is a low 
bill, we send the meter reader back just the same as if there were a 
high bill. There was a case where a man and wife were both in 
business and only spent the nights at home. Their total bill was $45, 
or $50 for five years and they had no minimum charge. He came up 
with a bill for one quarter of $50. He had a service line between the 
house and the garage and the plumber told me about a leak on the 
line that ran out there, but this man had told him to let that go, 
because he thought that the plumber was trying to put something 
overonhim. He appeared before the Commission and in the end he 
paid the $50, thanked me for my courtesy and gave me a cigar. 


RECONDITIONING OF MAINS 


William W. Brush outlined some of the experiences of the New 
York Water Department. Cleaning of mains has been effective, but 
the results have not proven permanent, particularly in the case of 
small mains where it is impossible to treat the inner surface after 
cleaning. With larger mains the experience has been better, for in 
this case men can get within the pipe to give the pipe a coat of pro- 
tecting paint after cleaning has been completed. 

In order to determine whether the thoroughness of cleaning has any 
bearing on the lasting quantities of the paint applied to the inner 
surface after cleaning, sections of pipes were cleaned by sand blast 
and by the use of wire brush. The former method is much more 
thorough, for a bright, clean metal surface is provided by the sand 
blast; the latter method does not produce as good a result, but it is 
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much cheaper. Both types of surfaces were treated with bitumastie 
enamel and the results showed that there was no difference between 
the adhering quality of the paint on the perfectly and on the jm. 
perfectly cleaned surfaces. Mr. Brush believes it is a profitable 
operation to clean and recoat large mains. Some method of cement 
lining pipe after cleaning should be developed to make possible the 
protection of small sized pipes, which are too small for workmen to 
get into. He suggested a machine which might be passed through q 
pipe line, working possibly 100 foot lengths at a time, and apply q 
cement coating to the inside of the pipe. Immediately after the 
application of such a coating the services would have to be blown 
out to remove any cement which had lodged therein at the point of 
tapping into the main. 

Where valves were encountered, he suggested making cuts near 
the valves so that they could be protected by a hand applied pro- 
tective coating. 

F. C. Hopkins, of Utica, described the cleaning of a 24-inch pipe 
line, and expressed the belief that the subsequent use of the ammonia- 
chlorine treatment proved effective in checking tuberculation. As 
a matter of fact, the coefficient of the pipe line seemed to increase 
subsequent to the application of ammonia-chlorine. 

A member described a process developed in Great Britain for lining 
pipes too small for workmen to enter. After a pipe line is cleaned, an 
emulsion of asphalt is flowed into the line and an electric current is 
applied. The electric current causes the asphalt emulsion to form a 
thin coating on the inside of the pipe. As the asphalt is an insulator, 
the flow of current indicates the time when the inside surface of the 
pipe is fully coated. Due to the fact that it requires only a very 
thin coating of asphalt to check the flow of current, the thickness 
of the coat is consequently very small. For this reason, the period 
such a coating would stand up is problematical. 


TASTE AND COLOR TROUBLES IN DEAD-END MAINS 


Malcolm Pirnie pointed out that the presence of taste and odor, as 
well as color, are symptoms of trouble in the plant. He called 
attention to the advances made, particularly in the application of the 
ammonia-chlorine process, which has proven quite effective in check- 
ing such troubles. This problem is usually associated with soft 
water supply, and in one instance cited by Mr. Pirnie the use of lime 
prevented the growth of tubercles. In dead-ends there is still 4 
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tendency for this condition to continue. A bleeder pipe has been 
used in some sections on dead-ends, but this can only be considered a 
temporary remedy, due to the wasting of water through the pipe. 
Mr. Pirnie described tests conducted at West Palm Beach, Fla., 
where a variety of paints were used on strips of metal in a tank 
which was filled and syphoned off one-half twice a day. From data 
secured, the evidence seems to indicate that biological growth causes 
tubercles. He expressed the belief that if ammonia-chlorine mixture 
coursed throughout the entire water system, it might prove a cure 
for dead-end troubles. 

M. C. Smith, of Richmond, Va., reported that his department had 
had a lot of trouble with dead-ends, but since the use of the ammonia- 
chlorine process the quality of water in dead-ends has improved 
markedly. He felt that if the food supply of the bacteria were 
removed, a big step would be made in stopping dead-end troubles. 
The removal of food supply would require thorough purification. 

A member ealled attention to his observation that tubereulation 
increases with the depth of water and with increase of darkness, 
explaining the greater growth of tubercles in the lower part of a water 
tank. 

In answer to a question by a member as to how to prevent the 
tremendous increase in alkalinity subsequent to the installation of 
cement lined pipe, W. W. Brush said that coal tar and asphalt coating 
over the surface of the cement lining would prevent increase in the 
hardness of the water. Only a thin coating of asphalt or coal tar is 
required over the inside surface of the cement. In New York City 
the paint employed is tested to insure that no taste or odor will be 
imparted by it to the water. 


ENAMEL LINING FOR CAST IRON PIPE 


This discussion was led by L. P. Wood, Engineer, Department of 
Water Supply, New York. Mr. Wood first described the difference 
between bitumastic enamel and vitreous enamel, the latter being far 
too expensive for use in water mains. In 1914 and 1915 the first 
lining of bitumastic enamel was applied in the water mains in New 
York. It has been in use since with very satisfactory results. The 
present standard of thickness in New York is 7g-inch. In applying 
the enamel a priming coat is first put on. Then the enamel is spun 
on the inside. The pipe sections are painted on the outside with 
whitewash so that if the pipe should be stored in the sun, the white 
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surface will reflect rather than absorb the heat of the sun’s rays 
and thus subject the lining to less severe temperature. 

J. Walter Ackerman described a pipe line at New Bedford, which 
he inspected a few years back. The pipe line was laid, but was not 
covered over or filled with water over the winter. The lining begay 
to drop off in pieces. The cause of this was explained by the many. 
facturer as being due to an imperfect blend of the enamel, and the 
fact that the pipe remained dry through cold weather. 

In answer to a question as to the method of making taps, one of the 
delegates who had had considerable experience in this work reported 
that the tap leaves a clean hole where it punctures the lining. The 
lining may first appear to rise as a large blister, as the tap comes 
through, but shortly after this first evidence of the appearance of the 
tap, the tap breaks through the lining, leaving a clean hole. Also, 
when making cuts with a pipe cutter, the enamel breaks even with the 
end of the pipe, and gives the appearance of having been thawed, 

It was reported that there was apparently no taste or odor in water 
in dead-ends lined with this enamel. 


RUST AND MILL-SCALE ON ELEVATED TANKS AND STANDPIPES 


J. E. Gibson said that it is best to clean the surface of a tank, 
removing all mill scale before painting. It is good practice to let the 
plates or the completed tank stand and rust before painting so that 
the mill scale will drop off. This would eliminate the shop coat of 
paint usually applied by the builder. 

As to painting standpipes, on the outside he applies red lead and 
oil and then aluminum over it. On the inside bitumastic enamel is 
put on by hand. After eight years of service in one tank, the paint 
is still in excellent condition. On a wrought iron tank, which was 
erected originally in 1880, then cut down and removed in 1920 and 
re-erected, red-lead and pigment was applied. It lasted for four 
years. The inside of the tank was badly tuberculated. Where 
aluminum paint was applied there was no tuberculation whatever. 

A rather amusing experience occurred at Charleston when the 
department tried to raise the pH of the water supply 9.8. The 
water at Charleston is very soft and during the attempt to elevate 
the pH, when it reached 9.4 there was a rush of complaints from 
bakers, who complained that the water affected their yeast. At 
first it was thought that the complaints were unfounded, but upon 
investigation it was learned that yeast to grow best requires a pH 
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in the water used of 7.2 to 7.4. A rapid increase in pH inhibited the 
growth of the yeast and resulted in the complaints referred to. Carl 
Hechmer related similar trouble in his territory, where home manu- 
facture of brew was interfered with by a high pH in the water supply. 

Mr. Hechmer said, in connection with painting of tanks, that he 
believes in letting the tank plate weather for six months before paint- 
ing. Such a procedure improves the results. 


LARGE UNPROTECTED RISER PIPES VS. SMALL PROTECTED RISER PIPES 
FOR ELEVATED TANKS 


The consensus of opinion in this discussion was that the large un- 
protected riser is better than the small protected riser. As one manu- 
facturer’s representative summed it up, one-sixth of the tank load is 
supported by the riser in large tanks, hence the large steel riser serves 
a double purpose. Not only does it safeguard against freezing, but 
it serves as a supporting member in the tank construction. 

One of the unusual troubles encountered with the protected, small 
riser, where the riser is boxed in with boards, is the tendency of 
wood-peckers to mutilate the cases. Annoyance to residents located 
near the tank from this source added to the trouble. 

Mr. Hopkins said that a 6-inch protected riser was used on a small 
tank at Utica, and the cost to the water company of keeping the riser 
in service over a period of years was almost as much as the cost of 
the tank. 

Mr. Hechmer reported woodpecker trouble with riser casings and 
found that the only remedy was to cover the riser with tin. 


SPECIAL WATER RATES FOR SPRINKLING 


R. B. Simms, of Spartanburg, 8. C., recommended to his Com- 
mission that a summer sprinkling rate for Spartanburg of 10 cents 
per 100 cubic feet net, or 13.3 cents per thousand gallons, be estab- 
lished. This rate would apply only on the additional amount of 
water used by the consumers above that used during the winter 
months; that is, an average of winter month’s consumption would be 
the limiting quantity above which the lower rates would be effective. 
The idea in mind was to give a discount of approximately 50 percent 
on water used for sprinkling, but the figures above were chosen for 
simplifying bookkeeping operations. In recommending the rate, the 
following reasons were given: because there have been many requests 
for rate cuts from the consumers; because at the present time the 
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local Water Department is spurred by competition or comparison 
for a neighboring city near Spartanburg has already announced. 
similar scheme. 

The planned method of separating the ordinary consumption of 
the consumers from the additional sprinkling consumption ig to 
average the number of cubic feet of water used during the four winter 
months, then use that quantity as the minimum for a bill. To this 
the department would add the excess usage of water at 10 cents per 
hundred cubic feet. 

The plan proposed by Mr. Simms was widely discussed. Mr, 
Gibson felt that the element of discrimination might enter into such g 
plan, for the consumer who used a small amount of water during the 
winter months would get a more advantageous rate on his total 
consumption if his summer consumption was heavy. Mr. Acker- 
man’s objection to the plan was that it would increase the use of 
water when the supply is normally low and the consumption heavy, 

Mr. Wilson compared the Simms’ plan with the promotional plan 
followed by electric utilities, where a special rate is made for current 
for some particular use, such as cooking, refrigeration, ete. 

In New York, Mr. Brush pointed out, the period of greatest con- 
sumption was from 4.30 to 7.30-at night, and if excessive sprinkling 
was encouraged it would impose a severe burden upon the Water 
Department. In fact, to decrease the use of water for sprinkling 
purposes, New York requires that the hose be held in hand when 
sprinkling and that no fountain sprinklers be employed. He held 
that the increase in revenue would not compensate for the greater 
burden on the department. 

W. V. Weir said that the promotional rate given by power com- 
panies for the operation of electric refrigerators did not compare with 
a special rate for the use of watering sprinklers, for electric refrigera- 
tors use power twenty-four hours a day, while sprinklers are employed 
over a period of but a couple of hours. 


CONE VALVES AND WATER HAMMER 


E. C. Brisbane, of 8. Morgan Smith Company, outlined the ad- 
vantages which are characteristic of cone valves, particularly in eon- 
nection with systems where centrifugal pumps are employed. The 
cone valve reduces the flow in parabolic proportions, eliminating or 
greatly reducing water hammer. Mr. Nelson of Chicago, reported 
using cone valves for five years with very good results. He found 
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that they are suitable for use with check valves, altitude valves and 
for other purposes. He has found that they greatly reduce, al- 
though they do not entirely eliminate, water hammer. 

J. Walter Ackerman described an installation in the New England 
section of the country where one 8 million and one 13 million gallon 
pump in a pumping station supplied two pipe lines, branched a short 
distance from the station from a single line. One of the mains, a 
94-inch, fed two standpipes in a section of the city. 

The pump drive was changed from steam to electricity and shortly 
after electrification a branch of a tree, broken off during a storm, fell 
across the power line, caused the circuit breaker in the station to blow 
and a heavy surge was created in the 24-inch line. The tee near the 
station was blown off. 

A cone valve was put in service at the station, and timed carefully 
so that there is practically no water hammer when there is a rapid 
shut down on the line. No trouble has since occurred. 

S. Logan Kerr, of the Baldwin Southwark Corporation, pointed 
out that conditions vary with the locality. For example, where pump 
discharge lines furnish an area where there is no elevated storage, 
there is less surge than in the district where elevated storage tanks are 
connected to the system. In the latter case, there is a more vigorous 
reversal of flow and hence the hammer is more severe. In the New 
York system a relief valve is in service which opens in reverse order; 
in other words, it operates on the down surge, which is in advance of 
the pressure wave. Thus the relief valve has opportunity to open 
and function by the time the pressure wave, or surge, arrives. He 
called attention to the fact that emergencies cause the most trouble, 
for instance, where there is power failure or pipe line rupture. 

W. W. Brush discussed the operation of the cone valve at the 
Ridgewood pumping station in Brooklyn, where the pressure rises 
only a few pounds upon operation of the valve. In this particular 
section the flow is 25 million gallons per day, delivered by centrifugal 
pumps. He also discussed the importance of savings due to the use 


of proper types of valves. 


FIRE HYDRANT PAINTING 


Ross L. Dobbin, in opening this discussion, expressed the opinion 
that fire hydrants should be painted once a year, and that it was a 
question of appearance rather than protection which determined the 
frequency of painting. In his section of the country, no standard 
system of colors is employed. 
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An electric spray painter was employed for a while, but it did no} 
prove satisfactory, due to the paint reaching points at which it wag 
not desired. 

C. W. Mowry, of Boston, said that the purpose in painting hy. 
drants different colors was not generally understood. In the New 
England section of the country the color of the hood, or top, of the 
hydrant indicates the supply of water which may be expected from 
it, while the body of the hydrant may be of one standard color, such 
as yellow. For example, if the hydrant cannot be expected to give 
more than 500 gallons per minute, then the cap, will bear one color; 
if it can give from 500 to 1,000 gallons per minute, another color ig 
used on the cap; while if it can be called upon for more than 1,000 
gallons per minute, still a third color is employed. This method of 
marking has been approved by the New England Fire Chiefs Asso- 
ciation as well as the New England Water Works Association. 

Carl Hechmer explained the color scheme employed in the Wash- 
ington Suburban Sanitary District. Light gray is used for the barrel 
while dark green is employed for the top. The gray matches the 
color of the concrete sidewalks and is not too conspicuous in resi- 
dential areas, while the green cap blends with the color of the foliage 
in the neighborhood. 

W. W. Brush stated that New York used black paint for the hy- 
drant barrel and aluminum for the dome. The barrels are usually 
painted every five years and the domes every two years. Members 
of the Fire Department paint the size of the main, to which the 
hydrant is attached, on the base of each hydrant, to guide the Fire 
Department. It costs about 30 cents per hydrant, by contract, for 
painting in New York. In the theatrical district the hydrants are 
painted yellow, to make them more conspicuous and thus prevent 
parking of cars alongside. 

Several of the members reported using DuPont Du Lux paints, 
especially for hydrants, with very satisfactory results. 

Those in the North favor the use of chains to prevent loss of caps 
when Fire Departments use the hydrants in snowy weather; also 
they feel that the chains would prevent grit from entering the hy- 
drant by means of caps when the caps are laid on the ground and 
subsequently put into position on the hydrant. 

On the other hand, those who do not employ chains report very 
few of the hydrant caps lost. 

R. W. Esty reported that Danvers, Mass., employed yellow for 
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REPORT OF COMMITTEE NO. 8 ON CROSS CONNECTION 


Committee No. 8 presented to the Association at Memphis, on 
May 2, 1932, an exhaustive report on cross connections. This report 
was approved in 1933, by the Committee on Water Works Practice 
and published in The Journal of March, 1933. The Committee now 
presents a brief description of the types of cross connections which 
were involved in an outbreak of amebic dysentery at Chicago; a brief 
résumé of new regulations enacted, enforcement activities and ex- 
perience during the past two years; and conclusions based on these 
incidents. A bibliography of recent cross connection literature is 
appended. 


CROSS CONNECTIONS INVOLVED IN OUTBREAK OF AMEBIC DYSENTERY 
AT CHICAGO, ILLINOIS 


The hazards of cross connections in faulty building piping were 
called forcefully to the attention of health and water authorities by a 
serious outbreak of amebic dysentery at Chicago in 1933. A full 
account of this unfortunate occurrence is given in a paper presented 
to the Association at the New York City convention (1934) by Mr. 
Joel I. Connolly, Chief, Bureau of Public Health Engineering, Board 
of Health, Chicago, and by Mr. Arthur E. Gorman, Engineer of 
Filtration, Bureau of Engineering, Chicago, entitled ‘Significant 
Features of the Chicago Amebic Dysentery Outbreak.” 

The outbreak was among the guests and employees of two hotels, 
and up to June, 1934, 850 cases of amebie dysentery and 52 deaths 
had been reported. An examination of the food handlers of the 
hotels indicated that they were not responsible for the outbreak. A 
detailed study of the water and sewerage systems of both hotels 
revealed a number of defects which are believed to have contributed 
to the outbreak. 

One of the hotels received water from the Chicago public mains 
and distributed it throughout its own premises, as well as the upper 
part of the other by supplementary pumpage to roof tanks. Three 
types of sanitary hazard were found. The first consisted of cross 
connections between water and sewer lines. The second hazard 
was a sewer pipe suspended from the basement ceiling directly above 
1836 
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a tank in which city water was cooled and then pumped to the upper 
floors. The sewer pipe was not tight and leakage from it could enter 
the tank through a loosely fitting and defective cover. The third 
hazard consisted of old piping layouts which made it possible to 
syphon water from bathtubs and flush toilets into water lines. 


REGULATIONS ENACTED 


Province of Quebec. On April 15, 1933, Article 56 of the Quebec 
Public Health Act was amended to include regulations relative to 
cross connections. No cross connections can be made between 
public and private water supplies before submitting plans and speci- 
fications to the Director of the Provincial Bureau of Health and 
obtaining his approval. The amendment also requires that “Plans 
and specifications of existing cross connections shall be submitted to 
the Director of the Bureau before the first of January, 1934. These 
cross connections shall be modified or eliminated when, in the opinion 
of the Director, they constitute a danger to the public health.” 
There has, however, been little enforcement of this cross connection 
law, due to lack of funds. 

City of Montreal. On October 11, 1932 the City Council of Mon- 
treal enacted a by-law concerning the water supply of establishments 
within the city. The by-law aims to eliminate cross connections 
wherever possible, but makes provision to continue existing cross 
connections temporarily, at the discretion of the Health Department, 
if made through properly installed and adequately supervised all- 
bronze, rubber-seated, double check valves. The by-law is being 
actively enforced. 

So far as known, no state has adopted cross connection regulations 


since May, 1932. 


ENFORCEMENT EXPERIENCE AND ACTIVITIES 


Information regarding the experience of several state sanitary 
engineers, who have been active in the enforcement of cross connec- 
tion regulations has been received. 

Connecticut. Regulations relative to cross connections were 
enacted by the State Department of Health of Connecticut in 1926. 
Mr. Warren J. Scott, Director of the Bureau of Sanitary Engineering 
of the Department writes as follows: 


“The situation with regard to cross connections in Connecticut remains 
unchanged except that we now inspect existing check valve installations three 
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times a year instead of four times a year. When a valve is found leaking, it is 
immediately opened up and repaired. Once a year we require that all check 
valves be opened up and overhauled. No new check valve installations are 
permitted.”’ 


New York. Regulations of the New York State Health Depart. 
ment were passed in 1925 to 1928. Information from Mr. Ray 
Devendorf, Associate Director of the Division of Sanitation is as 
follows: 


‘“‘There have been no unusual happenings or experiences in this state with 
regard to the control or elimination of cross connections during the past year, 
We are regularly receiving monthly reports on the daily operation and testing 
of some 65 fire pump chlorinators which have been approved and are in opera. 
tion in industrial plants, treating the industrial water supply which is crogg 
connected with the municipal supply through the special installation of dual 
Factory Mutual check valves, plans for such installations having been ap- 
proved by the Department. No new installations have been made during the 
past year.”’ 


New Jersey. Regulations were enacted in this state in 1928 by 
the Department of Health. Mr. Croft, Chief Engineer of the Depart- 
ment has furnished the Committee with the following information: 


“T believe that the local health officers and water superintendents are 
becoming more appreciative of the problems entering into the matter of cross 
connections. This conclusion is based upon the increasing correspondence 
between the interested parties and this department and increasing requests 
for joint inspections by the local authorities. This codperative move is being 
encouraged, we believe, by the application forms used by the department. 
Copies of these forms are enclosed and you will note that one is for the estab- 
lishment of the cross connection and the other is to continue to maintain. The 
permission to continue to maintain is issued for a one year period and is re- 
newed if recommended jointly by the water company or water department and 
by the local board of health. Such a procedure not only keeps this matter a 
live issue but grants equal authority to the two parties concerned in local 
supervision for if either one does not approve this department will not issue the 
renewal permit.” 


Ohio. Regulations with respect to cross connections were published 
by the State Department of Health of Ohio in 1927. The following 
statement prepared by Mr. F. H. Waring, Chief Engineer is an ex- 
cellent summary of the work of this Department: 


“It will be noted that cross connections are permitted (1) with double 
bronze sanitary check valves separating the two systems only to a fire protec- 
tion system and then only where there is absolutely no regular use of water from 
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the fire protection system; that is, water passes through the fire protection 
system only in case of fire or for short intervals when fire pumps are being 
tested; or (2) to a private water system which can meet all of the requirements 
of a public water works system. 

“Until recent years cross connection surveys were undertaken by this 
department generally only when some trouble due to cross connections had 
occurred in some municipality. The reason for this was the tremendous 
amount of work involved, the limited personnel available for such work and the 
failure of local officials to recognize the need of the elimination of cross 
connections. 

‘During recent years cross connection surveys have been undertaken in 
Ohio at Cleveland, Columbus, Dayton, Middletown, Marion, Mansfield. 
Tiffin, Youngstown, Canton, Chillicothe and a number of other cities. This 
work is proceeding as rapidly as the facilities of this department will permit 
and will, we hope, be carried on until all of the municipalities in the state have 
been covered. Our efforts are of course concentrated first on the larger cities 
in the state where the industrial water supplies are most numerous and where 
the cross connections cause hazards to the greatest number of persons. 

“Generally speaking, we are receiving excellent codperation from the local 
water works officials. Without such coéperation the attempt to eliminate 
cross connections would be futile since it would require more men than our 
entire present force to make the surveys and the inspection required. 

“Our procedure has been to visit the municipality and to confer with the 
local city and water works officials regarding the cross connection survey. 
We also undertake to instruct the local officials in charge of the survey regard- 
ing the methods of conducting the survey and the connections to be looked for. 
In several instances a representative of this department has started the survey 
which was then taken over by the local officials. After the survey has been 
completed and drawings or sketches prepared showing the existing cross con- 
nections, this department reviews these drawings with the local officials and 
advises regarding the cross connections to be eliminated, safe methods of 
making city water available and the type of cross connection to be maintained 
in case a cross connection is to be permitted. The instances where cross con- 
nections are permitted are very rare in comparison with the number eliminated. 

“Considerable impetus has been given to the elimination of cross connec- 
tions in this state by the U. 8. Public Health Service which has warned that 
certification of public water supplies for use on interstate carriers will be re- 
fused where dangerous cross connections to public water supplies are permitted 
toremain. This edict has been of much assistance to this department and also 
to local water works officials in carrying forward this campaign. 

“T note that in some other states cross connections have been absolutely 
prohibited even to fire protection systems where the separation between the 
two supplies is by double sanitary check valves. Such an attitude may be 
ideal, but I do not believe it is very practical, at least in Ohio. We find that 
the cross connections for fire protection are the ones which the individuals are 

most anxious to maintain even if they must go to considerable expense to 
provide the proper type of separation devices. I believe that an arbitrary 
decree prohibiting all types of cross connections would prevent us from secur- 
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ing the coéperation which we have had in eliminating cross connections and in 
providing proper types of separation, and would also lead to the installation 
and maintenance of cross connections without the knowledge of this 
department.” 

“As previously stated, this department intends to continue this work as 
rapidly as possible. We have found that it is a tremendous and continuous 
piece of work which will probably never be entirely completed but we expectto 
have the surveys completed and cross connections eliminated in the larger 
cities of the state within a reasonable time.”’ 


Wisconsin. In Wisconsin, Mr. L. F. Warrick, State Sanitary 
Engineer, reports that of a total of 190 cross connections to nonpotable 
supplies 91 have been eliminated, that 88 have been permitted to 
remain in existence subject to proper maintenance, but that 11 remain 
which at last inspection were unsatisfactory. 

East Bay Municipal Utility District, Oakland, Calif. In 1932 the 
district, in codperation with the State Department of Public Health 
carried out a successful program for the elimination and control of 
cross connections. The general plan adopted was similar to that 
recommended in the report of Committee No. 8. An inspection of 
every industry, business house and home having a well, or other 
possible source of secondary supply, showed 408 active cross con- 
nections which may be divided into the following groups: 


Private wells for domestic 224 
Prevate wells for industrial: use. 80 
Private wells for commercial 88 


The methods followed by the 408 consumers in carrying out the 
program together with the number adopting each of the various 
methods, were as follows: 


Public water service removed. 51 
Two supplies separated by independent systems of pipes... ..... 188 
Public supply carried over top of 68 


At the conclusion of the program a full certification of the publie 
water supply was given by the State Department of Public Health. 
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Rhode Island. In 1933 the Division of Sanitary Engineering of the 
Rhode Island Public Health Commission made a considerable num- 
ber of cross connection surveys which will probably be used later 
as the basis for suitable regulations. 

Brooklyn, New York. The Water and Health Authorities have 
been active in the elimination of the few remaining cross connections 


at industries along the water front. 


CONCLUSIONS 


Progress is being made in the elimination of cross connections, but 
a vast amount of work remains to be done. Attention is ealled par- 
ticularly to the Committee’s previous recommendation that cross 
connections in building piping and plumbing be eliminated and that 
plumbing codes contain a provision to guard against the installation 
of such cross’ connections. Only very limited progress has been 
made in the elimination of this type of cross connection. Continued 
emphasis is laid upon the desirability of the inauguration of state 
wide programs in those states which have confined their efforts to the 
occasional elimination or protection of a cross connection. The 
experience of the East Bay Municipal Utility District mentioned 
above is additional confirmation of the Committee’s previous con- 
clusion that the great majority of cross connections can be eliminated 
readily. Nothing in the experience of the past two years, which has 
come to the attention of the Committee, indicates the need for any 
change or modification in the conclusions and recommendations in 
the report submitted May 2, 1932. The Committee feels that a wider 
use of the report could be made. 

Respectfully submitted, 
E. SHERMAN Chairman. 


For Committee No. 8 on Cross Connections. 
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THE MINE SEALING PROGRAM ON THE OHIO RIVER 
WATERSHED 


By E. S. Tispate aNp E. W. Lyon 
State Department of Health, Charleston, W. Va. 


With the change in America within the last fifty years from a rural 
to an industrial nation, many resultant effects have occurred on our 
streams. Pittsburgh constitutes one of the great industrial centers 
of America and here at the junction of the two main tributary streams 
of the Ohio River, the Monongahela and Alleghany Rivers, we see 
the results of industrialism, and of the extensive coal mining of north- 
ern West Virginia and western Pennsylvania. 

In 1899, according to investigations of Allen Hazen, neither the 
Monongahela or the Youghiogheny Rivers showed evidence of acidity. 
In 1931, Chester F. Drake, Superintendent of Filtration at the Aspin- 
wall Filtration Plant of Pittsburgh in a most exhaustive report at the 
American Water Works Association on acid mine drainage, summed 
up the progressive deterioration of these streams with acid mine 
drainage wastes. This type of industrial waste constitutes the 
greatest and most menacing of all our stream pollution in this section 
of the country. 

Pennsylvania and West Virginia together produce more than 60 
percent of the bituminous coal mined in the United States and in 1930 
Pennsylvania produced 123,417,850 net tons of coal. West Virginia 
in that year produced 122,429,767 net tons of coal. The Monon- 
gahela River runs acid most of the year and the Alleghany River is 
rapidly tending toward an acid condition. 

The abandonment, temporarily and probably permanently, of large 
acreages of coal in Pennsylvania, Ohio and West Virginia due to the 
depression has given an opportunity to these states to apply on a 
large scale certain principles of acid mine drainage control by air- 
sealing abandoned mines never before attempted. This has been 
done as a part of the President’s recovery program by federal and 
state codperation of public health services. 

Mr. Edward C. Trax in charge of water purification at McKeesport, 
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last year presented to our meeting a splendid paper summarizing 25 
years experience in the purification of acid waters. At that time he 
hinted at the program upon which western Pennsylvania, northern 
West Virginia and eastern Ohio have jointly embarked. He said at 
that time, after reviewing the failure of all methods tried over a period 
of 25 years for controlling acid mine drainage— 


“It has been suggested that by sealing abandoned mines and placing bulk 
heads in isolated worked out sections of active mines, the oxidation procegg 
could be retarded by the exclusion of air, as both air and moisture are re. 
quired for the formation of acid water in the mines. This has been tried, 
and in some instances found successful, and it appears to be the most promising 
of the attempts made so far to cope with the problem.” 


The Inter-state Stream Conservation Agreement of 1924 signed by 
the State Health Departments of Pennsylvania, Ohio and West 
Virginia, November 17, 1924 has been the cornerstone upon which the 
practical measures for stream pollution control in the Ohio River 
basin have been erected within the past decade. 

We should take this opportunity to pay tribute to the public health 
statesman, the late Dr. John E. Monger, Health Commissioner of 
Ohio, whose vision and dynamic driving power led to the consumma- 
tion of this codperative effort among states to clean up the entire 
watershed. 

The phenol wastes pollution question is well under control, safe 
sewage disposal at the large cities along the Ohio is starting and now 
we see a unified effort in these states being made to curb acid mine 
drainage; all through the instrumentality of this codperative Agree- 
ment in 1924. One of the results of the Inter-state Stream Conserva- 
tion Agreement of 1924 was the starting of the mine wastes studies 
by Dr. R. R. Sayers, Mr. W. P. Yant and Mr. R. D. Leitch, which 
have culminated in the large scale mine sealing experiment. 

In October, 1933, the combined experience of the U. S. Bureau of 
Mines, of the U. S. Public Health Service and of the states of Penn- 
sylvania, Ohio, West Virginia and Kentucky resulted in a report being 
filed in Washington, first with the Public Works Administration and 
later with the Civil Works Administration, where it was favorably 
acted upon, calling for these governmental agencies under the direc- 
tion of the U. S. Public Health Service to expend $1,500,000 in a uni- 
fied effort to seal abandoned coal mines in Pennsylvania, Ohio, West 
Virginia, Kentucky and six other states farther down along the Ohio 
River. Of this amount only $355,000 was expended during the Civil 


Highs 

; 

: 

if 

— 

ae 

if 


VOL, 26, NO. 12] MINE SEALING PROGRAM 1845 


Works Administration period of January, February and March, 1934, 
but it launched the program which we shall briefly describe to you as 
the most comprehensive effort ever made to control acid mine drain- 


age in the United States. 


REASONS FOR UNIFIED ACTION ON THE OHIO RIVER BASIN 


The far reaching and ever increasing scope of detrimental influence 
of acid mine drainage was attested by the official statements of the 
chief engineers of Pennsylvania, Ohio, West Virginia and Kentucky 
ina summary report formulated at Huntington, West Virginia, which 
set forth to the authorities at Washington the need of unified, simul- 
taneous and coéperative action toward sealing abandoned mines in 
all these states. 

It was pointed out that in August and September, 1933, the exten- 
sion of the acid zone came farther down the Ohio River from Pitts- 
burgh than ever before. This condition detrimentally affected the 
public water supplies in all these states, particularly in Huntington, 
West Virginia, Ashland, Kentucky, Marietta, Ironton, Portsmouth 
and Cincinnati, Ohio and Louisville, Kentucky, the last named city 
being over 400 miles down stream from Pittsburgh which might be 
termed the meeting place of the mine acid waters from northern West 
Virginia and western Pennsylvania. The engineering report further 
pointed out that the sealing abandoned coal mines project came well 
within the scope of the National Industrial Recovery Administration, 
since it included conservation and development of natural resources, 
including control, utilization and purification of waters. The report 
further enumerated, in addition to the menace to public health 
through endangering public water supplies, the following types of 
damage to other public interests: 

(a) Increased cost of construction and operation of water works; 

(b) Corrosion of the metal and concrete of federally built and 

operated navigation dams, amounting to several million 
dollars annually, according to the reports of the Army 
engineers; 

(c) Corrosion of metal boats using such streams for transportation 

of goods in inter-state commerce; 

(d) Making difficult the use of the water of such streams for indus- 

trial and steam raising purposes; 

(e) Disintegration of metal and concrete culverts and bridge 
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abutments on state and federal highways as shown by studies 
in certain states. 

(f) Preventing stock watering in the smaller tributary streams and 
injury to agricultural lands; 

(g) Preventing recreational use of streams. 


THE SEALING ABANDONED MINES PROGRAM 


About December 15, 1933 the U. 8. Public Health Service was 
designated by the Civil Works Administration as the agent to spend 
$1,500,000 on sealing abandoned mines in ten states, Pennsylvania, 
Ohio, Kentucky, West Virginia, Maryland, Illinois, Indiana, Ten- 
nessee, Alabama and Virginia on the Ohio River Basin. The Sur. 
geon General, Dr. Hugh S. Cumming, appointed each state health 
commissioner as state agent. Meetings were held at several points 
and a unified program for sealing the mines was set up, utilizing the 
research work and the experiences of the U. 8. Bureau of Mines and 
the Departments of Health of Pennsylvania and West Virginia, which 
had been working at the problem for some time in a small, but effi- 
cient manner. 

Although things had been carefully planned, the most severe winter 
known in northern West Virginia and western Pennsylvania set in, 
delays ensued and finally Congressional action required dissolution 
of the project as a Federal one and when the Civil Works Administra- 
tion ceased to function on May 1, only $335,575 had been spent of 
the $1,500,000 allotted. It was impossible to plan this gigantic job, 
organize it and complete it in 90 days and consequently the work in 
Pennsylvania was only 10, in West Virginia 25 and in Ohio 2 percent 
finished and the hope of making a real decrease in acidity on the upper 
tributaries of the Ohio was deferred, although a splendid start had 
been made. 

OHIO MINE SEALING PROGRAM 


Under F. H. Waring, Director, and B. F. Hatch, Assistant Director, 
the mine sealing program in Ohio, the first every attempted in this 
state, has gone forward steadily. During August, 1934, they made 
the following report of work in Ohio. 


“By continued effort, the program was gradually expanded, particularly 
after the cessation of the work as a Federal project and its continuation as a 
state project. During the last week of March a maximum force of 337 people 
were engaged in carrying on this project. At the close of the C.W.A. program 
on March 31, 1934, 492 openings had been closed at an average cost of about 
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$63.00 per opening. These closures are scattered over thirteen counties in the 
coal mining district. In general, a total of 6081 man days of personal service 
were expended in closing 492 openings or an average per opening of 12.3 man 
days. 

Bidce the end of the C.W.A. program, the work has been continued at the 
discretion of the county relief organizations in eight of the original thirteen 
counties in which work was carried on. Approximately 800 openings have been 
closed during the months of April, May, June and July using labor provided 
by the relief organizations and materials transferred from our C.W.A. stocks. 
Supervision of the work has been provided in a limited manner by the State 
Relief Commission. 

The work accomplished is merely a beginning in this important program. 
Preliminary estimates indicate that about 5 percent of the abandoned mince 
openings in Ohio have been closed to date. It is estimated that about 23,700 
openings remain to be sealed in the thirty counties in the coal mining area.” 


TABLE 1 
Sealing abandoned coal mines in Ohio 
Summary of closures 
August 1, 1934 


JULY 1, 19384 | aucusr 1, 1934 
832 0 29 29 
2 36 38 
6. 15 114 
28 137 165 
232 815 1,047 


PENNSYLVANIA MINE SEALING WORK UNDER CENTRALIZED CONTROL 


Chief Engineer, W. L. Stevenson, Assistant Director, J. W. Paul 
and others engaged on mine sealing in Pennsylvania worked out com- 
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prehensive plans for mine sealing by watershed districts. Mr. W, |, 
Stevenson’s leadership in the mine sealing program on the Ohio River 
Basin has been a major factor in inaugurating the work. He reports 
that a total of $152,000 has been spent in Pennsylvania under the 
three relief programs. He has recently summarized the work done 
and it is of interest to note the accomplishments in Pennsylvania, 


‘Wages were about 96 percent of the cost of the field work and materials 
about 4 percent. 

During the three projects in Pennsylvania, Federal C.W.A., State C.W.A,, 
and State Works Division, due to the skill and training of the supervisory force 
and the care of the foremen, who were practically all trained in safety work, 
as were many of the miners, there was no lost time accident during the entire 
prosecution of the work, which involved 24,000 man days. 

Work was done on 277 mining properties and of them, all openings were 
sealed on 232 mines. 

At the peak of the program, 1,242 miners were employed on mine sealing. 

The obtaining of signed releases from the owners of surface and mineral 
rights to do the work upon the property was often a difficulty because of ab- 
sentee owners, properties held by companies and trust companies requiring 
official action and because of ignorance and misunderstanding concerning the 
mine sealing work. 

Work was done on the following main watersheds in Pennsylvania: 

1. The Monongahela River, used extensively as a source of water supply in 
Pennsylvania, and which has its head waters in West Virginia, where 
considerable work was done in sealing mines, the result of which will 
benefit Pennsylvania. 

2. The watershed of Kiskiminetas-Conemaugh River which flows into the 
Alleghany River at Freeport, Pennsylvania, which is upstream from 
several important water works including the slow sand filter plant at 
Pittsburgh, which is particularly susceptible to the malign influence 
of sudden changes in alkalinity of the raw water. 

3. On the catchment area of the headwaters of the West Branch of the 
Susquehanna River which is not part of the Ohio River drainage 


basin.’’ 
TABLE 2 
Sealing abandoned coal mines in Pennsylvania 

DRIFTS 
PROJECT MAN | WAGES poe TRAPS | CREVASSES 

CAVES 
days | dollars | linear feet 
Federal C.W.A............ 15,445 | 71,545 | 4,126 1 28 , 690 
State | 21,101 | 1,990 34 4,981 
17,370 | 1,837 54 174 
23,981 | $110,016 | 7,953 89 | 33,845 
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THE PROGRESS IN WEST VIRGINIA 


Since the start of the work of sealing abandoned coal mines in West 
Virginia, it has been done in a comprehensive manner under a sys- 
tematic plan by trained and experienced mining engineers and mining 
inspectors receiving the support of the State Department of Mines. 
The director has for twenty-five years been engaged in mining 
engineering and in solving mine drainage problems. Great hopes 
have been entertained that real conservation of the West Fork, 
Tygart Valley, Monongahela and Cheat Rivers could be accomplished. 
It was this hope that led to the enthusiastic carrying on of the 
program, the district supervisors working day and night during the 
months of January, February and March, 1934 to get the most value 
from the 968 men who were employed at the peak of the program. 
When the Federal project terminated in March, 1934, the several 
states went ahead to the best of their ability with the relief organiza- 
tions. In West Virginia we have been fortunate to have had the 
wholehearted support from the State Emergency Relief Administra- 
tion. The State Health Department and the State Water Commis- 
sion have continued the district supervisors and the counties have set 
up the Emergency Relief Administration projects on mine sealing. 
Thus the program has been continuously carried on, although only 
about 150 men are at work in 10 counties now compared to nearly 
1,000 in 17 counties during the winter months. For the most part, 
salvage work and completing unfinished mines is being done with 
the small corps of men under Emergency Relief Administration. 
Under this present plan, the summary shows about $100,000 worth 
of projects are set up to run to October 1, 1934. 

Some idea may be obtained from figure 1 of the enormous amounts 
of acid mine drainage entering the tributaries of the Ohio River in 
West Virginia and our conception of how far our work must be carried 
to result in real conservation of the streams. 

It is estimated that 14 million pounds of acid per day is flowing 
from the abandoned mines. The idle mines contribute nearly another 
million pounds daily and the active mines 363 percent of the total 
or 1} million pounds acid daily. This makes the enormous total of 
33 million pounds of acid daily, flowing into West Virginia streams 
from active and abandoned mine openings. 

Only a small part of the work has been done with 22 percent of 
openings sealed, 8.8 not yet completed and 69.2 percent not started. 
Our salvage work this summer is showing that those areas sealed 
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must be carefully investigated, for shrinkage frequently occurs, 
which again establishes ventilation. 

The distribution of sealed and unsealed mines on a typical tributary 
stream, of which there are 87 in West Virginia, is also shown on fig- 
ure 1. Such streams can be practically reclaimed and this will beg 
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great benefit to public water supplies down stream. Brown’s Rua, 
the stream shown, damages the Clarksburg water supply. 

West Virginia sportsmen are particularly interested in the acid 
reduction program. Fifty-three streams in northern West Virginia, 
which are fitted for fishing ean be reclaimed, as the mines are 100 
percent abandoned and available for sealing. 
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Laboratory control tests—lowered acid content already noted 


The laboratory tests have all been made at the West Virginia Uni- 
versity Sanitary Engineering Laboratory by Mr. George Pyle, under 
the supervision of Professor L. V. Carpenter, who has made a special 
study of mine drainage in West Virginia. The latest publication is 
“Acid Mine Drainage’ by Professor Carpenter and L. K. Herndon. 
For four years, the University and the State Water Commission have 
been codperating on stream surveys and experimental work on mine 
sealing. 

Tests show the most noticeable drop in free acid content, and con- 
trary to expectations, the beneficial results of sealing have shown up 
sooner than anticipated. A warning was issued, when our work was 
started, for the general public not to look for miracles. We did not 
expect to perform them. From one to three years was the time set 
for appreciable lessening of the acidity of the acid mine drainage. 
Such will probably be the case, but notwithstanding the fact that 
many of the seals have shrunk and are admitting air, measurable and 
visible results are already apparent showing acid reductions of 25 
percent and better. 

We have real hopes that we are at last on the right trail to conquer 
the menace of acid water. Prominent mining engineers from central 
West Virginia, who are watching our program comment favorably 
on the results which are beginning to show. The lay persons in the 
agricultural sections of the state advise that cattle are beginning to 
drink the water again as it approaches the alkaline point. Sportsmen 
and fishermen, who are watching the progress of the work, report 
improvement in fishing as the mine wastes are reduced in the tribu- 
tary streams. Operators of water purification plants report with 
enthusiasm that the water issuing from some of the sealed mine 
openings shows a pH near the neutral point and, in some cases, defi- 
nitely alkaline. 

One old experienced mining engineer, now in West Virginia, for- 
merly from Pennsylvania, told how he recently returned to his boy- 
hood home in Pennsylvania on vacation. He went to the drift mouth 
now all fallen in so that the air was completely sealed out of the mine. 
Formerly highly acid water flowed away and now as he looked the 
water appeared clear and inviting. He tasted it and found a sweet, 
fine drinking water, a real spring water again. The lapse of time 
between his boyhood and this visit was 40 years. He has given us 
enthusiastic codperation. Our program is to help nature fill up these 
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drift mouths quickly and exclude the air so that the formation of the 
acid and iron salts will not take place. We are trying to cut the time 
from 40 to 4 years. 


Accomplishments to date in West Virginia 


Operations have been carried out on 154 mines, of which 110 were 
sealed, except for subsequent maintenance requirements. Closures 
were made on 1,364 serial numbered work accounts representing 
approximately 4,000 major and minor openings, toad holes, crop 
breaks, etc. Over 1,000 water measurements were taken and chemi- 
cal analyses made of the water samples. Accurate detailed cost 
accounting was maintained on all work. Labor was employed under 
the Civil Works Administration at a total expenditure of $129,487.84 
for all purposes and covered 33,564 man days. 

Exceedingly valuable salvage, maintenance and completion of 
unfinished mines are being accomplished under the Emergency Relief 
Administration. 

Investigations already made show that there are at least 400 mines 
requiring attention, on which work has not been started, which must 
be sealed before any real stream conservation can be accomplished 
and the program be made a success. 

Heartiest codperation has been received from the coal operators and 
surface owners and a vital interest and support have been displayed 
by Wild Life League members and the public generally. 

Economically it is known that the annual expense caused by the 
effects of the acid water is many times the total cost of the preventive 
program. 

(Presented before the Central States Section meeting, August 22, 


1934.) 
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SOCIETY AFFAIRS 


THE ANNUAL CONVENTION 


The 54th Convention of the American Water Works Association 
was opened in New York City on June 4, 1934, by President Malcolm 
Pirnie. 

After the reading of the Secretary’s and Treasurer’s report, Maurice 
P. Davidson, Commissioner of the Department of Water Supply, 
Gas and Electricity, New York City, officially welcomed the Con- 
vention to the city. Mr. Davidson praised the work of William W. 
Brush, retiring Chief Engineer of the Department. 

F. G. Cunningham, Chairman of the John M. Diven Memorial 
Award Committee, announced that this prize was awarded this year 
to Leonard P. Wood, Engineer at the Board of Water Supply, New 
York City, for the commendable manner in which he had served the 
Association during the past year, both in its convention activities, 
and as Chairman of the Sub-Committee of the Committee on Cast 
Iron Pipe. It was Mr. Wood who conducted the symposium on 
cement lining of pipes at the Chicago Convention in 1933. 

James E. Gibson, Chairman of the Goodell Prize Committee, 
reported that the Goodell prize for the best paper presented before 
the Association during the past year had been awarded to Willard 
T. Chevalier, Vice-President of the McGraw-Hill Publishing Com- 
pany. Mr. Chevalier’s paper was presented at the Chicago Conven- 
tion on “The Place of Public Works in the Economic Scheme.”’ 

Nicholas 8. Hill, in reporting on the work of the Electrolysis Com- 
mittee, pointed out the activity on the part of utilities and manu- 

facturers in furthering the use of bare neutral ground wire by the 
utilities. 

Believing that a growth of this practice would be dangerous and 
damaging to piping within a building, Mr. Hill offered a resolution 
that the Association make unqualified objection to the practice. 
This resolution was passed unanimously. 

The city officials of Pasadena, California, recently passed a resolu- 
tion changing the name of Pine Canyon Dam to the Morris Dam, in 


’ honor of 8. B. Morris, Chief Engineer of Water Works, Pasadena, 


and under whose supervision the dam was built. 
1853 
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In recognition of this honor bestowed upon Mr. Morris, Abel 
Wolman, at the request of the Executive Board, presented a resoly- 
tion commending the city officials at Pasadena for the recognition 
given to Mr. Morris and, through him, to the water works field, 
This resolution was carried unanimously. 

The following officers were elected for the ensuing year: President, 
Harry E. Jordan; treasurer, William W. Brush. 

The Superintendents’ Round Table Discussion, at which Carl A. 
Hechmer presided, was the sole topic on the Monday afternoon 
session. A wide range of topics was discussed. 


Tuesday, June 5, Morning 


In opening the Main Session on Tuesday morning, W. W. Brush 
outlined the present system of works supplying greater New York 
with water. He described further the various steps which may have 
to be taken at an early date to increase the present available sources 
of supply. 

L. P. Wood discussed Mr. Brush’s paper and presented data to 
show that complete meterage of New York Water Supply at this 
time would not solve the problem of future demand. The present 
per capita consumption in New York is 140 gallons per day, which 
Mr. Wood pointed out is not at all excessive. He believed that the 
immediate construction of additional supply works was imperative. 

The results of an intensive study into a special water problem were 
deseribed by Frank Hale, Director of Laboratories, Department of 
Water Supply, New York City, in his paper, “‘Pipe Corrosion Ex- 
periments, Catskill Supply, New York City.”’ 

Willard T. Chevalier, Vice President of the McGraw-Hill Publishing 
Company, New York, outlined the present status of water works 
construction under the PWA program. 

In the discussion of Mr. Chevalier’s address, Abel Wolman, PWA 
State Engineer of Maryland and Chief Engineer of the State Depart- 
ment of Health, at Baltimore, Md., expressed the belief that heavy 
federal appropriations for public works construction in times of 
depression may be productive of results just the opposite of those 
hoped for. 


Tuesday, June 5, Afternoon 


The Main Session of the Convention convened at about 2 p.m. with 
President Malcolm Pirnie in the Chair. The opening feature was a 


| 
| 
: 
= 
: 


voL, 26, NO. 12] SOCIETY AFFAIRS 1855 


discussion on “Direct Purchase of Material and Equipment Versus 
Purchase Through Contractors.” This was led by Paul Hansen, of 
Greeley & Hansen, Hydraulic and Sanitary Engineers, Chicago, III. 

L. R. Howson, of Alvord, Burdick & Howson, Consulting Engi- 
neers, of Chicago, discussed the question. 

The problems arising from frozen services were discussed by Reeves 
J. Newsom, President of the Community Water Service Company, 
in his paper on “‘Thawing Frozen Service Pipes.”’ 

Mr. Newsom’s paper was discussed by J. Arthur Jensen, Supervisor 
and Engineer, Water Works, Minneapolis, Minn. and by C. A, 
Holmquist, Chief Engineer, State Department of Health, Albany, 
N. Y. 

A paper on ‘Recent Tendencies in Relation to Valuation of Water 
Rights,’ was presented by Robert E. Horton, Consulting Engineer, 
Voorheesville, N. Y. 

In discussing this paper, Charles M. Sherman, Consulting Engineer, 
Boston, said that diversion of water from small streams is apt to take 
away from those lower down so much water as to cause damage. 
Riparian rights, where not usable, must be predicated upon some- 
thing else. Where no commercial rights are invaded, property rights 
require substantial damages. Where property is taken for public 
enterprizes liberal dealings should be had. On the other hand, 
where a hold-up is involved, there are many considerations which 
must be decided. 

A. H. Pratt, Consulting Engineer, Newark, N. J., also spoke of the 
difficulties arising from the adjustment of sales of real estate in 
connection with public developments. Many of these no engineer 
could decide, and it would require the mein of a real estate man 
to encompass them. 

H. T. Critchlow, Division Engineer, New Jersey State Water 
Policy Commission, Trenton, N. J., said that in matters of compen- 
sation there was entirely too much selfishness and not enough public 
spirit to get the best results. 

The concluding paper of the session was on ‘Tests of Friction 
Loss in Distribution Piping,’’ by Burt B. Hodgman, Vice-President 
and Chief Engineer, National Water Main Cleaning Company, 
New York City. This paper was read by Clinton Inglee, General 
Manager of the Company, since Mr. Hodgman was just recovering 
from a severe illness, although he was present at the meetings. 

The paper was discussed by Edgar K. Wilson, E. E. Bankson, 
Charles M. Sherman, J. W. Ackerman and J. E. Gibson. 
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Wednesday, June 6, Afternoon 


At the opening of the Main Session on Wednesday afternoon, 
“Outstanding Factors in Underground Water Waste Surveys,” 
was explained by Fred B. Nelson, Civil Engineer, Department of 
Water Supply, Gas and E Leoteibity New York City. 

W. L. Ransom, Attorney, New York City, outlined the changes 
which are occurring at the present times in both laws and policies 
in the making of rates for water service. 

The following officers were elected by the Plant Management and 
Operation Division for the following year: Chairman, John Winder; 
directors, W. V. Wier, G. C. Story, H. W. Griswold, and Car] 4. 
Hechmer, ex-officio. 


Thursday, June 7, Morning 


At the opening of the Main Session on Thursday morning, Joseph 
P. Schwada, City Engineer, Milwaukee, Wisconsin, described 
“Milwaukee’s Water Purification Problem.” 

In discussing Mr. Schwada’s paper, John R. Baylis, Physical 
Chemist, Bureau of Engineering, Chicago, said there is no question 
that the filter plant is a much needed improvement. 

Malcolm Pirnie, formerly Deputy Administrator of the PWA at 
Washington, asked if the PWA was of any help in getting the project 
started. Mr. Schwada said that negotiations were first started with 
the RFC, but that the PWA helped to clinch the matter. 

An illustrated paper, “Automatic Pumping Equipment and the 
Telephonic Supervisory System in Baltimore,” was contributed by 
Leon Small, Water Engineer, Bureau of Water Supply, Balti- 
more, Md. 

Following this paper there was a demonstration of automatic 
pumping station signals from Baltimore, through the codperation of 
associated telephone companies. Calls were made to the various 
pumping stations at Baltimore provided with automatic pumping 
control, and information as to the condition of the plant operation 
conveyed by means of dot and dash buzzer signals, in accordance 
with the plant buzzer code. At one of the plants an operator was 
stationed to throw the machinery out of line to duplicate conditions 
when the plant was not working as it should. Signals then came 
through that the plant was not working satisfactorily, and later when 
conditions were normal, signals came through that the plant was 
working all right. 
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A paper on “Telemetering—the Electrical Transmission of Gage 
and Meter Readings” was read by P. 8. Wilson, Consulting Engineer, 
Glen Ridge, N. J. 

The subject of telemetering was then discussed by C. E. Stewart 
of the General Electric Company who has been identified with this 
development since 1920. 

D. J. Purdie, of the Builders Iron Foundry Company, contributed 
to the discussion. At Chicago, telemeters are operated over a dis- 
tance of 2 miles and at the New England Water Works Convention, 
there was a demonstration of telemetering over a distance of 95 miles. 

Others who took part in this discussion include T. A. Heine, of 
Reading, Pa.; P. MacGahon, of the Westinghouse Manufacturing 
Company, C. A. Buckard, of the American Telephone & Telegraph 
Company, and A. 8. Hibbs, of Cincinnati. 

The Chairman announced that the Nicholas Hill, Jr., Cup which 
is awarded each year to the section of the Association showing the 
largest gain in membership for the year, was awarded to the Canadian 
Section. This section showed a 20 percent gain in membership. 


WATER PURIFICATION DIVISION 


Monday, June 4, Afternoon 


The work of the Committee on Specifications and Methods of 
Tests for Water Purification Chemicals was discussed. This com- 
mittee, under the chairmanship of Mathew M. Braidech, Senior 
Chemist, Baldwin Filtration Plant, Cleveland, Ohio, submitted a 
comprehensive report of 322 pages on the use, manufacture, prop- 
erties, specifications and methods of tests of chemicals used in water 
purification. Besides Mr. Braidech, this committee includes R. C. 
Bardwell, William U. Gallagher, Gilbert L. Kelso, Winfield 8. Mahlie, 
August G. Nolte and George R. Spaulding. 


Tuesday, June 5, Afternoon 


A paper on “The Air-Dilution Method of Odor Determination in 
Water Analysis” was presented by Gordon M. Fair, Associate Pro- 
fessor of Sanitary Engineering, and William F. Wells, Instructor in 
Sanitary Science, Harvard University. 

The paper was discussed by M. Warren Cowles, Health Officer, 
Hackensack Water Company, New Milford, N. J. 

Mr. Baylis said that the water dilution method is better than the 
air dilution plan for odor calibration. 
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Dr. Frank E. Hale, Director of Laboratories, New York City 
Department of Water Supply, asked if the material holding the liquid 
affects the taste and if touching the nose with the instrument affeeted 
the odor. Prof. Fair answered that it did not, as the olfactory area 
is not touched. 

A paper on “Occurrences and Control of Iron Bacteria in Water 
Supplies,” prepared by Kenneth W. Brown, Sanitary Engineer, 
California Water Service Company, Stockton, California, was read 
by the Chairman, George Norcom. Mr. Brown was unable to be 
present. 

Dr. Hale, in discussing the paper, said the methods of identification 
and cultures advance the available knowledge of iron bacteria. New 
York City has found that crenothrix flourishes in the open air. A 
jelly growth in wells is controlled by less than 0.3 p.p.m. chlorine. 
Dark brown masses in the water may be due to crenothrix. 

Weston Gavett, Consulting Engineer, Plainfield, N. J., told of an 
experience at Freeport, N. Y., where water had a red color and an 
iron content of 0.3 p.p.m. Iron bacteria were found in the water, 
no deposit was found in the mud drum of the standpipe, although 
growths were found in pipes. Small amounts of iron were deposited 
in the mains. By coating the sand filters with iron bacteria, he said 
that iron can be removed from the water. 

Wellington Donaldson, Consulting Engineer, New York City, 
said that it is his belief that there is scarcely any distribution system 
in the country, where there is no residual chlorine in the mains, 
wherein the organisms described will not be found. ) 

Mathew M. Braidech and F. H. Emory, Spectographer, National 
Smelting Company, Cleveland, presented a paper on ‘The Specto- 
graphie Determination of Minor Chemical Constituents in Various 
Water Supplies in the United States.”” The paper was read by Mr. 
Braidech. A study was made of widely distributed water samples. 

The spectograph is gaining recognition in many industries. 

Sheppard T. Powell, Consulting Chemical Engineer, Baltimore, 
Md., emphasized that the spectograph is an accurate instrument for 
making quantitative analysis. It was used at Johns Hopkins Uni- 
versity for determining the amount of metals in foods. The results 
obtained by this method are far in advance of other ways of making 
determinations. The instrument has great possibilities, but it is 
limited in scope because of the initial cost of the apparatus. He 
believes that it will be possible for commercial laboratories to engage 
in such analyses. 
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Ralph E. Noble, Bacteriologist, Chicago, presented a paper on 
“Solid Green Lactose Bile Medium Giving Results in Nineteen 
Hours.” 

Concerning the report of the Committee on Testing Zeolites, 
Sheppard T. Powell said that zeolites should be tested. He offered 
to send preliminary directions to all who are interested. The com- 
mittee merely presented a progress report but hopes to bring out a 
standard method of test. 

A report of the Committee on Filtering Materials was read by 
Frank W. Herring, Assistant Editor, Engineering News-Record. 
Discussing the report, G. Gale Dixon, Consulting Engineer, Youngs- 
town, Ohio, remarked that the problem of filtering materials was com- 
plicated by the large amount of details such as the size of sand grains, 
chemical treatment, quality of the water, seasonal variations, and 
efficiency of the design of washing arrangements. Mr. Baylis and 
August G. Nolte, Chief Chemical Engineer, St. Louis, Mo., Water 
Department contributed to the discussion. 

The following officers were elected by the Water Purification 
Division: Chairman, Sheppard T. Powell; vice-chairman, A. E. 
Berry; secretary-treasurer, Charles R. Cox; directors, C. J. Lauter, 
G. D. Norcom, and W. M. Wallace. 


Wednesday, June 6, Morning 


A general symposium on chlorination was held at the Wednesday 
morning session. 

Various means to chlorinate efficiently a small supply were covered 
by Charles R. Cox, Associate Sanitary Engineer, New York State 
Department of Health, in his paper, ‘‘Equipment for the Chlorina- 
tion of Small Water Supplies.”’ 

L. L. Hedgepeth, Manager, Technical Service Department, 
Pennsylvania Salt Manufacturing Company, Philadelphia, Pa., read 
a paper, illustrated with lantern slides, on “Handling Chlorine to 
Avoid Trouble.”’ 

Charles E. Trowbridge, Sanitary Engineer, American Water 
Works & Electric Company, New York, started a discussion of these 
two papers. Chlorine gas, he said, is heavier than air and expels air, 
and for that reason instructions on the use of chlorine must be com- 
plete. They should include the use of the gas mask. For safety 
reasons, there should be a duplication of equipment. Emergency 
repairs should be made thoroughly and without haste. 
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James A. Parks, Senior Chemist, Department of Water Supply, 
Detroit, added to remarks previously made concerning the use of gis 
masks. The canister type is satisfactory only for small leaks 
Detroit inspects gas masks every two or three weeks. Whenever they 
are used, the length of time used is marked on the card so that ther 
is a record of how much life remains for each gas mask. For severe 
leaks, the ordinary canister type mask is not satisfactory. For sue} 
cases it is best to use a hole line so the operator can breathe fresh aiy 
from the outside. 

A question on the rupture of a chlorine container was asked Mr. 
Hedgepeth. The ruptured container should be taken out of the 
plant or its contents by-passed. It may be possible to drive lead 
wool or putty into the rupture. He described an instance where 
water was poured on the chlorine to form chlorine hydrate. 

A member described an experience at a packing house where 
chlorine container had been stored for several years in a damp place, 
The valve became corroded. Dry ice was packed loosely around the 
container and the valve was replaced. The cold application created 
a negative pressure in the tank. 

A similar case occurred in New England, and the same method was 
effective. 

The perennial problem of chlorinated water and goldfish was also 
introduced. It was the opinion of one member that most of the fish 
loss was due to water changes. Chlorine, if anything, was a benefit 
as it destroyed fungi growths. 

Marsden C. Smith, Engineer of Water and Electricity, Richmond, 
Va., presented “A Review of the Status of the Ammonia Chlorine 
Process.” 

A. E. Griffin, Research Department, Wallace & Tiernan Company, 
Newark, N. J., spoke on “A Study of the Efficiency of the Ammonia 
Chlorine Process.” 

H. E. Jordan led the discussion of these papers. He said the 
carrying capacity of lines is improved by the ammonia-chlorine 
process as they become free from flow-retarding growths. Current 
work appears to be towards a fairer understanding of the process 
and the value of carbon—the abilities of each must not be confused. 

N. J. Howard, Director of Purification, Toronto, Ont., told of large 
fish exhibits that are held each year in his city. The water was 
blamed for the death of a large number of fish during the exhibition. 
Since the dechlorination treatment was instituted, conditions have 
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improved. A small increase in the amount of chlorine is able to care 
for the lag in sterilization with the ammonia-chlorine process. 

Arthur F. Mellen, Filtration Engineer, Minneapolis, believes that 
we are harboring a wrong belief if we think that a residual in the 
water will take care of after-pollution. 

The problem of interference of the nitrite ion when making tests 
for chlorine was reviewed in detail by Roberts Hulbert, Senior Chem- 
ist, Filtration Plant, Detroit, Mich., in his paper, “Chlorine and the 
Orthotilidine Test in the Presence of Nitrites.”’ 

Mr. Cox read a discussion prepared by C. A. Holmquist, Division 
of Sanitation, New York State Department of Health. 

A review of all papers presented at this session was given by Linn 
H. Enslow, Editor, Water Works and Sewerage. 


JOINT SESSION OF GENERAL MEMBERSHIP AND WATER 
PURIFICATION DIVISION 


Wednesday, June 6, Afternoon 


A. P. Black, Professor of Chemistry, University of Florida, pre- 
sented a paper on ‘Coagulation with Iron Compounds.” 

Robert W. Sawyer, affiliated with Malcolm Pirnie, Consulting 
Engineer, New York City, in discussing the paper said that iron 
coagulants have their limitations. Iron coagulation is not of true 
advantage unless the process proves economical, although he ad- 
mitted that it may have numerous possibilities. It is necessary to 
feed the iron compounds properly. He mentioned that water at 
West Palm Beach, Fla., could not be treated with iron coagulants. 

E. L. Bean, Chemist, Providence, R. I., water system reported 
that his results were favorable to iron coagulation. He said that 
ferric chloride can form mud balls, although the tendency for them to 
stick to the filter sand is somewhat reduced. It is not true for all 
waters that the floc formation is slow. It can be formed in the pH 
range of 4-10 although it is greatest in the pH zone of 7-9. At 
Providence, the water is treated with lime to bring the pH value to 
9.6. 

Mr. Birdsall reported that ferric salts may be effective in a pH 
range of 9-10.5. 

Mr. Pirnie related that when the new plant was started at Provi- 
dence, red water developed at the dead ends. It was found best to 
have the water in the distribution system as near pH 10 as possible. 
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Results at first were to precipitate manganese. Later it became 
obvious that the water must be treated to free the manganese jt 
contained. After several years of experimentation, the ferrie coagy. 
lation treatments were developed. Water is drawn from the bottom 
of the reservoir and the water thus obtained is practically free from 
algae. 

West Palm Beach, Fla., has a shallow surface water storage with 
50-250 color and a high temperature. No manganese is present in 
the water. The water is treated by adding alkalinity to it by mixing 
it with water obtained from wells. Then the water is treated with 
alum, aerated, filtered, and again aerated. The water it produces is 
clear and has a low iron content. 

“Significant Features of the Chicago Amebic Dysentery Out- 
break,” were described by Joel I. Connolly, Chief, Bureau of Public 
Health Engineering, Board of Health, Chicago, and by Arthur FB, 
Gorman, Engineer of Filtration, Bureau of Engineering, Chicago, 
Mr. Connolly described the engineering side of the outbreak and Mr, 
Gorman the epidemiology. 

The outbreak, said Mr. Connolly, involved the guests of two hotels, 
A hypothesis seemed well established that carriers of the disease 
worked as food handlers. The food handlers of the hotels were 
examined and then the carrier phase eliminated from the problem. 
An intensive study was next made of the water and sewage. It is the 
opinion of experts that structural defects were associated with the 
outbreak of the disease. A painstaking study was made of hotels 
and many defects were found. Two types of the defects were con- 
sidered noteworthy. 

Hotel X supplies water to the upper portion of Hotel Z nearby, to 
a theatre and also to an office building. A higher incidence of 
carriers was noted in the upper portion of Hotel Z than those in the 
basement or ground floors having city water. Some hazards were 
so located that they could be said to be common to both hotels. 

Cross connections were found to permit the discharge of condenser 
water in an overhead sewer main. The piping was so arranged that 
after the condenser water filled a tank in the basement of Hotel X, 
a float valve started a pump which lifted the condenser water to the 
upper floors of Hotel Z. Tests showed that house pumps inter- 
mittently pumped city service water. Water from the city main 
was pumped by means of house pumps and these pumps were con- 
trolled by a valve on the roof tank. Water delivered to the hotels 
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contained a mixture of condenser water and city water. This situa- 
tion was most hazardous due to pressure conditions. 

Another piping system circulated ice water. The water was not 
piped to the guest rooms but could be carried in by means of pitchers. 
An ice-cooled water tank was located in the basement below the 
overhead sewer line. The tank was provided with an insulated cover, 
loosely fitted, and an opening for the convenience of an electric pump 
which was mounted on the cover. There were leaks in the sewer 
main over the tank. 

Mr. Connolly emphasized that safety of water supply in a building 
when it was built does not assure safety at all times, as cross con- 
nections may be added at later dates. Buildings must have frequent 
plumbing inspections to prevent unsanitary conditions in the 
plumbing. 

The outbreak in Chicago the past summer, said Mr. Gorman, is 
the first large water borne epidemic of amebic dysentery on record. 
Large correspondence was carried on te get all facts and case his- 
tories. Two-thirds of the cases occurred among registered hotel 
guests and one-third among the resident population. In an attempt 
to get all the details of the epidemic, 94,000 letters were sent to the 
registered guests of six of the large hotels includiag 19,000 guests of 
hotels X and Z. In order to get a complete medical pieture, data 
were collected on the trip, eating habits, ete. In fact, the city is 
still continuing its investigations, but the data included in the report 
presented is as of May 15. Up to that time there were 852 cases and 
32 deaths. During the period studied, hotels X and Z had 250,000 
guest days. The average was three guest days per registrant. Six 
percent of the cases in Hotel X were fatal and 6.9 percent in Hotel Z. 
This he said, is about the same ratio as the fatality for typhoid fever 
outbreaks. 

The amebic dysentery organisms have the property to resist 
chlorine. To destroy these pathogenic bacilli, it takes a dose of 25 
p.p.m. chlorine or gieater. When dry, they die fairly rapidly. The 
incubation period for this disease is from 18 to 30 days. 

A study was made of rainfall and the relation of storm water to the 
outbreak. The prevailing belief is that a very heavy rainfall caused 
the closing of a float valve which prevented the storm water from 
backing up into the hotel. This valve, when it closed, also pre- 
vented the sewage water from the hotel flowing into the sewer. The 
dirty water backed up into the risers and built up a high pressure in 
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the sewer main which caused excessive leakage around a wooden plug 
in the overhead sewer. The large amount of drippings from the 
defective main collected into the iced water tank and was pumped 
throughout the hotels. The heavy rainfall came about 7 in the 
evening when the sewage of hotels is normally heavy. 

Hotel X had the largest number of cases and it also had the largest 
number of guests eating at the hotel. 

These papers were discussed by Abel Wolman, Chief Engineer, 
Maryland State Department of Health. He pointed out that this 
epidemic affected the adults and the wealthy. Several national 
lessons may be obtained from this outbreak. He said that it wag 
remarkable to find how few professional persons considered cross 
connections unwise and how many were unaware that cross con- 
nections regulations exist. 

Tall buildings in large cities are virtually vertical cities in them- 
selves. The vertical cities in the midst of one large city were re- 
sponsible for the safety of the lives of about 85,000 persons. Yet no 
technical person was employed in the hotels familiar with the manage- 
ment’s health obligations. A full time sanitary service is far more 
important than the full time services of uniformed conductors in the 
lobby of these hotels. 

Little typhoid fever was reported in the past outbreak. This may 
be due to the large residual of chlorine carried in the city water. 

There was an epidemic of amebic dysentery in a Chicago hotel five 
years previous. At that time it was blamed on food handlers. In 
accordance with present investigations, the previous outbreak may 
have been a water borne epidemic. 

He told of another case in which the outbreak was due to a real 
cross connection in a factory. At this time typhoid fever did oceur. 
The plant manager required more water for his plant needs, so he 
made the cross connection. 

Mr. Wolman closed his discussion with a statement of Prof. Jordan 
that environmental control is still important. ‘Things cannot be 
left to take care of themselves.” 

The papers and comments on the amebic dysentery outbreak 
proved of such interest to those present that in order to follow out the — 
program schedule, it was necessary to cut down on the time for a 
round table discussion on taste and odor control. This latter dis- 
cussion was participated in by John R. Baylis, Albert Eckert, G. R. 
Spaulding, N. J. Howard and A. F. Mellen. 
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Water Purification Dinner 


Over three hundred persons attended the annual Water Purifica- 
tion Division Dinner at the Hotel Commodore on June 5. 

“Bill” Orchard was master of ceremonies of the native home grown 
W. P. D. Minstrels, a group of singers consisting of Jack Butler, 
Joe Wafer and Joe Wrench of the Industrial Chemical Sales Com- 
pany; George Norcom, Chairman of the Division; George Haggeter, 
Alan Johnstone and Ed Reilly, of Wallace & Tiernan Company; and 
Ed Orchard, brother of the illustrious Bill. The diners were also 
entertained by The Four Hawaiians from the Club Chez, and Anna 
Reichl, soprano, Station WOR. 

During the dinner, Mr. Norcom as Chairman of the Division, pre- 
sented an attractive fountain pen desk set to Harry E. Jordan, who 
served as Secretary of the Division for many years and who was 
honored by being selected as the new President of The Association. 


FINANCE AND ACCOUNTING DIVISION 


Tuesday, June 5, Morning 


The first session of the Finance and Accounting Division opened on 
Tuesday morning with E. E. Bankson, of J. N. Chester Engineers, 
Pittsburgh, Pa., Chairman of the Division, presiding. The first 
paper read was on “Changes in Federal Tax Laws Affecting Water 
Companies,” by Louis D. Blum, Certified Public Accountant, New 
York City, and Secretary of the Division. 

A written discussion of this paper was read by B. J. Lechner, of 
the Erie, Pa., Water Department, in the absence of J. Schwartz, of 
the Public Service Commission of New Jersey. 

“Taxation of Municipal Water Works,” was briefly presented by 
A. G. Kamplain, Meter Service Company, Valparaiso, Ind. 

This paper was discussed by Emile J. Fricker, E. E. Bankson, 
J. H. Murdoch, Jr., D. C. Grobbel, L. M. Rebsamen and R. W. 
Esty. 

In the absence of F. C. Hamilton, who was unable to be present, 
C. J. Alfke, Comptroller, Hackensack, N. J., Water Company, spoke 
on the subject of ‘‘Property Record for Investment in Fixed Capital.” 

A paper by Hal F. Smith, Head Clerk, Water Consumers’ Accounts, 
Detroit, Mich., Department of Water Supply, outlined “Work In- 
centives—with Particular Reference to Their Application to Munici- 
pal Water Works.” 
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The final paper of the session was by W. P. Adams, Public Utilities 
Division, Burroughs Adding Machine Company, Detroit, Mich. 
In the absence of Mr. Adams, the paper was read by P. H. Hutchin- 
son, of the Company. 


The Finance and Accounting Division Luncheon 


At noon on Tuesday the members of the Finance and Accounting 
Division had a luncheon with about 25 present. The speakers were 
Abel Wolman, Editor of The Journal; E. E. Bankson, Chairman of 
the Division, and J. H. Murdoch, Jr., the Chairman-Elect. Mr. 
Bankson announced the names of the officers for the ensuing year as: 

Chairman—J, H. Murdoch, Jr., Uniontown Water Company, 
Washington, Pa. 

Vice-Chairman—D. C. Grobbel, Secretary, Board of Water 
Commissioners, Detroit, Mich. 

Secretary (Re-elected)—Louis D. Blum, Certified Publie Ae- 
countant, New York City. 

Directors—Charles J. Alfke, Comptroller, Hackensack Water 
Company, Weehawken, N. J., and E. E. Bankson, J. N. 
Chester Engineers, Pittsburgh, Pa. 


Wednesday, June 6, Afternoon 


The second and final session of the Finance and Accounting 
Division was held on Wednesday afternoon, the Chairman being 
Daniel C. Grobbel, Secretary to the Detroit, Mich., Board of Water 
Commissioners. 

The ‘Financial History of the Water Department of the City of 
New York,” was the subject of a paper by Joseph Goodman, Deputy 
Chief Engineer of that Department. 

The second paper was by E. V. Williamson, Public Utility Ac- 
countant, Charleston, W. Va., on ‘“‘Uniform Classification of Accounts 
suitable for Municipal and Private Plants.’’ The author of the 
paper was formerly Chief Statistician, Public Service Commission 
of West Virginia, and is a former Chairman of Classification and 
Accounts Committee of the National Association of Railway and 
Utilities Commissions. 

This paper was discussed by F. W. Schulz, Assistant Treasurer 
and Comptroller, Community Water Service Company. 

The subject of ‘The Federal Securities Act in Relation to the 
Financing of Water Companies,’ was treated in a paper by Berne 
H. Evans, Attorney-at-Law, Harrisburg, Pa. 
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ABSTRACTS OF WATER WORKS LITERATURE 


FRANK HANNAN 


Key: American Journal of Public Health, 12: 1, 16, January, 1922. The 
figure 12 refers to the volume, 1 to the number of the issue, and 16 to the page 


of the Journal. 


Ice Made of Water Treated with Caporit. VAN per WALLE, N. Geneesk. 
Tijdschr. v. Nederl.-Indie, 1932, 72: 1759-69. From Bull. of Hygiene, 8: 
6, 437, June, 1933. In Celebes, ice is made of well water passed through coal 
filters and disinfected with Caporit. To ensure practical freedom from 
bacteria in ice from river water, 5 mgm. of Caporit per litre of water was 
required. ortho-Tolidine test showed only traces of chlorine in ice from water 
treated 24 hours with Caporit.—Arthur P. Miller. 


The Effect of Ammonia on Chlorine Fixation in Water. II. The Mechanism of 
Chlorination with Preammonization. M. L. Koscuxin, Ztschr. f. Hyg. u. 
Infektionskr., 1933, 115: 99-109. From Bull. of Hygiene, 8: 7, 500-501, July, 
1933. Ammonia added to water before chlorine lessens the capacity of the 
water to fix chlorine, but increases the chlorine’s bactericidal power. Am- 
monia added at same time as chlorine acts somewhat differently. This is not 
to be explained by theory that chloramines are produced. Author thinks that 
it might be explained on assumption that ammonia combines with substances 
which are thus rendered incapable of absorbing chlorine.—Arthur P. Miller. 


Chemical and Biological Considerations Affecting the Control of Swimming 
Pools. J. H.Costz. London County Council Ann. Rep., 1931, 4: 3, 196-200. 
From Bull. of Hygiene, 8: 7, 501, July, 1933. On an average, each not very 
clean adult adds 0.8 gram of nitrogen and 1.3 grams of chloride to swimming 
pool water. Best way to keep pool water in condition is to clarify with alumina 
and soda, then to filter through sand, and finally to chlorinate.—Arthur P. 
Miller. 


Purification of Drinking Water with ‘‘Carbosteril.”” M.Jamnicke. Gesund. 
Ing., 1932, 55: 585. From Bull. of Hygiene, 8: 8, 556, August, 1933. ‘‘Carbo- 
steril’’ process combines chlorination by means of stable chlorine compound, 
dechlorination with active carbon, and filtration. Filter is flat nickel-plated 
brass funnel with filter cloth stretched over its mouth and a rubber tube 
attached to its stem. It is immersed in the chlorinated water to which carbon 
has been added 15 minutes after chlorine compound. After further 15 minutes, 
water is siphoned off through filter.— Arthur P. Miller. 
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The Reduction of Corrosion in Water Pipe. Epwarp S. Hopkins. The 
American City, 48: 10, 51-53, October, 1933. Baltimore treats water with 
lime to retard cold water corrosion. For past two years, egg-shell coating of 
calcium carbonate precipitate has been maintained, with pH value of 7.9, 
To test its effectiveness, corrosive properties of cold water in two large office 
buildings were studied. From the data tabulated it is clear that no aggressive 
carbon dioxide is present and that water with pH value at saturation point of 
calcium carbonate deposits corrosion-retarding coating. In one building iron 
content of water was unchanged, while in older (28 years), it increased by 
0.01 p.p.m. Other tests disclosed that pH value suffered no reduction after 
passage though 1500 miles of pipe lines and a double set of balancing reservoirs, 
Treatment must be continuous, to give the protection necessary. Cost of 
lime treatment maintaining pH of 7.9 was found to be for year 1932, 14 cents 
per million gallons; for period 1922-1931, 21 cents per million gallons.—Arthur 
P. Miller. 


Method of Crossing a Tidal Stream with a Water Main. Wi..iam J. Lum- 
BERT. The American City, 48: 10, 54-55, October, 1933. At Scituate, Mas- 
sachusetts, it was necessary to lay 10-inch water main across South River. 
Transite pressure pipe, composed of asbestos fiber and Portland cement 
combined under pressure, was used. Soil conditions were such that corrosion 
would have started on any metal exposed. Tests and continued use of transite 
pipe have proven that it is not attacked by corrosion, either from water inside, 
or from salt water, or mud, outside. Galvanic action would be absent in this 
type of non-metallic pipe. Method of laying, involving bolting together of 23 
lengths of transite pipe, securing it in cradle, and then pulling the whole as- 
sembly into trench, is described.—Arthur P. Miller. 


Maintenance, Reading, and Billing for a Metered Water System. J. 8. 
Srronmyer. The American City, 48: 11, 37-41, November, 1933. Very 
complete description of system in use in Baltimore for maintaining and reading 
water-meters, and for billing customers. Two pages of cuts of forms are 
given.—Arthur P. Miller. 


A New Criminal in the Taste and Odor Field. The American City, 48: 11, 
44, November, 1933. Hackensack Water Company, in northern New Jersey, 
has found that fugitive electric currents may cause tastes and odors in water 
supplies. Grounding of electric wires to water pipes was found sometimes to 
discolor the water, making it blue, green, or red; and, in other cases, produced 
metallic tastes. Such tastes and odors were not uniformly present throughout 
the day, but were noticeable at certain well defined hours. Ground wires from 
lights or electric equipment were found attached to water piping in the cases 
studied.—Arthur P. Miller. 


The New All-Electric Filtration and Pumping Plant at Easton, Pa. C. H. 
Vivian. The American City, 48: 11, 46-48, November, 1933. This up-to-date 
plant of Lehigh Water Company, uses alum, lime, and activated carbon in 
purification. Ammonia is added at the influent end of clear well and chlorine 
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at effluent end. Ratio of ammonia to chlorine is at present 1:4. At suction 
pit of high-lift pumps, secondary chlorine and ammonia are applied. Lab- 
oratory, complete with modern equipment for chemical, bacteriological, and 
microscopical tests, is part of plant.—Arthur P. Miller. 


The New Zeolite Softening Plant at Lancaster, Ohio. The American City, 
48: 12, 41-44, December, 1933. Lancaster, with population of 19,000, now has 
largest zeolite softening plant in Ohio. Water, drawn from two wells by two 
automatically controlled 24-inch pumps, is delivered to Aer-O-Mix unit, which 
aérates water and oxidizes iron. Two fully-equipped filters, each of 900 
gallons per minute capacity, follow, and then three softeners, each of 1 m.g.d. 
capacity, using Crystalite, a synthetic zeolite. Softening run is from 7} to 8 
hours and water is reduced to zero hardness. After the run, softeners are 
drained and brine pumped into each unit. Brine and wash water are drained 
out slowly, after which, softeners are given one slow, and one fast wash. To 
softened water is added one-fourth its volume of filtered, but non-softened, 
water, before delivery to service pumps. Common salt for regeneration is 
purchased in carload lots. Raw water has total hardness of 360 and clear well 
water, of 80. Iron is reduced from 2.7 to 0 p.p.m.—Arthur P. Miller. 


Fort Wayne, Indiana, Completes New Filtration Plant and Pumping Station. 
R. L. McNameg. The American City, 48: 12, 47-49, December, 1933. Addi- 
tional supply has been developed from St. Joseph River. Complete project 
includes two impounding dams, pumping station, and several large feeder 
mains from filtration plant. At purification works, facilities are provided for 
aération, chemical mixing, coagulation, clarification, carbonation, settling, 
and filtration. Coagulation tanks are equipped with paddle mechanisms 
designed to build up and maintain satisfactory settling floc. Gas from coke- 
fired producer generator is burned beneath steam boiler, and stack gases 
after being scrubbed, dried, and compressed, are delivered to carbonation 
tanks. Owing to small available area, settling basins are constructed as two- 
story tanks, over which aérators constitute third story.—Arthur P. Miller. 


Installing a 60-Inch Cast Iron Water Main as Part of an Emergency Relief 
Program. The American City, 48: 12, 59-60, December, 1933. Description of 
extension to water system of Buffalo, New York. Main passes under Erie 
Canal through tunnel 218 feet long.—Arthur P. Miller. 


Results of Improvements in the Neodesha Water Filtration Plant. Frep K. 
Vance. The American City, 49: 1, 47-48, January, 1934. Improvements, 
including softening, were voted by Neodesha, Kansas, in 1930. This plant 
now, from turbid, highly polluted river water, furnishes safe drinking water 
with average hardness of 80 p.p.m. Flexibility permits use of alum, lime, soda 
ash, ammonium sulphate, chlorine, carbon dioxide, and activated carbon at 
suitable points, through machines. Each unit of plant is described. In- 
creased water rates were necessary to carry additional operating cost and 
increased fixed charges.—Arthur P. Miller. 
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Protecting a Water-Works Jutake. The American City, 49: 1, 48, January, 
1934. Fort Smith, Arkansas, intake in Poteau River, about two miles from its 
confluence with Arkansas River, was endangered by cutting away of bank by 
Arkansas River. In collaboration with railroad company and other agencies, 
6000 feet of rock revetment were constructed.—Arthur P. Miller. 


Day Labor in Covington, Kentucky, Built Needed Water-Works Improve. 
ments. The American City, 49: 1, 62-64, January, 1934. Describes construc. 
tion of new meter house, new connection to reservoir, and new line to city, 
Day labor was used as much as possible. In meter house have been installed 
three chlorinators and two ammoniators.—Arthur P. Miller. 


Journal of the New England Water Works Association, 46: 4, December, 1932, 
Outline of the Springfield Water Works. Expert E. Locuripan. 323-26, 
Development of Springfield, Mass., water supply system dates from incorpora- 
tion of Springfield Aqueduct in 1798. Since 1910, Little River has furnished 
water for the city, and recently completed Cobble Mountain project, with 2 
reservoirs and total storage of 25.3 billion gallons, has resulted in maximum 
utilization of original supply. Revenue of $270,000 per year is realized by 
City for use of water power to generate electricity. Construction of the Cobble 
Mountain Dam of the Springfield Water Works. Harry H. Harcu. 327-44. 
Dam, located in narrow gorge of Little River, creates reservoir of 22.83-billion- 
gallon capacity, covering 1,134 acres. Material from earth and rock cut in 
spillway on southern slope of Cobble Mountain, 1,150 feet from dam, was used 
in construction. Hydraulic fill method was employed in placing practically 
all of the earth fill, material being either excavated, transported, and placed by 
water, or brought dry to dam site and then placed by water. The article is 
replete with data, construction problems, and unique photographs. The 
West Parish Filtration Plant of the Springfield Water Works. Hersert PF. 
SaLtmMonp. 345-55. Plant consists of control house, with connecting tunnel 
to sedimentation basin, laboratory building, aérator, ten slow sand filters, six 
old filters, sand court, etc. Treated water shows 95 percent reduction in 
bacterial content, with all samples tested showing negative for B. coli in l-ce. 
portions. Alum is used to reduce the color. Filtering up to 24 m.g.d. the net 
cost for operation, maintenance, and interest during 1931 amounted to $16.84 
per m.g. Hydro-Electric Power Development at Cobble Mountain in Con- 
nection with the Springfield Water Supply. Herperr A. Moony. 356-64. 
City of Springfield has leased to Turner Falls Power and Electric Co. all the 
power it can generate from storage capacity in Cobble Mountain and Borden 
Brook Reservoirs, amounting to maximum of 2.9 billion cubic feet. Gross 
head is 460 feet. Plant capacity is 23,000 k.w. at minimum effective head of 
330 feet. Maximum capacity is 33,000 k.w., with wheel discharge of 1,100 
second-feet, or 24.2 second-feet per square mile for the 45.5 square miles of 
drainage area. This is atypical “‘run of the river’ plant. Among the unusual - 
physical features is the differential surge tank, which is of contracted orifice 
type. Frost cover is omitted. Air compressor on thermostatic control causes 
air currents to mix warmer water coming through tunnel with colder water 
outside to maintain temperature above freezing. Powdered Activated Carbon 
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in Water Purification. Discussion of paper by F. E. Sruarr, 46: 3, 312. 
365-69. Experience of operators has demonstrated that, under normal con- 
ditions, best results are obtained by applying the carbon before the filters, 
rather than to raw water, as proposed by author. The Inch-Foot Method of 
Charging for Public Fire Protection Service. Franx J. Girrorp. 370-72. 
Cost of that portion of water works involved in fire protection in a small town 
like Dedham, Mass., represents 60 percent of the total. The charge per inch- 
foot of pipe distribution system, with annual allowance per hydrant for 
maintenance, is considered the most equitable yet devised. Example: 50 feet 
of 12-inch pipe equal 600 inch-foot units. Charge per hydrant is based upon 
average annual cost of maintaining all hydrants. Aération in Water Treat- 
ment. HerMAN ANDERSON. 373-79. In addition to 4 primary reasons for 
aération, (a) removal of objectionable volatile odors of organic origin, (b) 
reduction of CO, and H.S gases, (c) oxidation of ferrous iron and manganese, 
and (d) restoration of dissolved oxygen content, a fifth major reason for 
aération is fine division and thorough mixing attainable when air and chemical 
coagulants are simultaneously introduced. This has proven effective with 
water high in color. Description of Aér-O-Mix, an aérating device of the 
diffused air type is given. Mechanical Conditioning of Treated Water. 
R. S. Rankin. 380-88. Survey of various types of mixing devices in opera- 
tion in filter plants leads to following conclusions: (1) present periods of 
mixing are too short; 30 to 60 minutes for coagulation, and 60 to 90 for softening 
being required; (2) chemical dosage may be reduced with efficient flocculation 
equipment; (3) present types of mixing basins are difficult to operate so as to 
secure prolonged mixing without the occurrence of short-circuiting, breaking 
up of floc, high loss of head, excessive power consumption, or inefficient mixing 
effect. The Flocculator shows promise of producing the best results at mini- 
mum cost of operation. Maximum Daily and Hourly Water Consumption in 
American Cities. A. Prescorr Fotwe5.u. 389-95. Tabulated results of 
questionnaires received from 361 cities ranging from Detroit to Helmetta, 
N. J., pop. 700, on maximum hourly, daily, and monthly consumption, with 
their relations to the average. The Quality of Impounded Water Supplies. 
Harrison P. Eppy. 396-405. Lawrence, alone of Mass. cities, obtains its 
water from grossly polluted river. All others procure clean upland supplies. 
Location of reservoir determines quality of water. Limestone regions yield 
hard water; storms falling in denuded areas add high turbidities; and swampy 
land adds color. Sanitary protection of watershed is essential. Storage, if 
not too prolonged, improves sanitary quality. Intake ports should be located 
at various levels so that the water need be drawn neither from the top, where 
algae are numerous, nor from the bottom, with its decomposed organic matter 
and high iron and manganese content. Aération and chlorination may be 
sufficient, but corrosive waters require additional treatment with soda ash or 
lime. Filtration, followed by chlorine or ammonia-chlorine, and with every 
step under strict laboratory supervision, is preferable.—T. F. Donahue. 


Journal of the New England Water Works Association, 47: 2, June, 1933. 
Standardization of Hydrant Markings. Sipney S. AnrHony. 103-6. Com- 
mittee of Maine Water Utilities Association recommended following marking 
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of fire hydrants, to prevent overloading by fire chiefs: Class A (green tops and 
nozzle caps) will have sufficient capacity to supply 1000 g.p.m. with residya] 
pressure of 10 pounds per square inch; Class B (orange), not less than 509 
g.p.m.; Class C (red), insufficient capacity to supply 500 g.p.m. with 10 pounds 
residual pressure. Hydrant Pressure and Flowage Tests at Portland, Maine, 
Leavitt R.Smirx. 107-10. Procedure for testing hydrants in order to obtain 
capacity for standardization of marking. Inspection and Maintenance of Gate 
Valves. C. W. Mowry. 111-14. After several years of neglected valve tests, 
22 per cent of valves in one water works system were found defective. Cleve. 
land Water Dept. inspects and operates all valves in distribution system 
the full travel, checking the turns, once a year. Inspectors should check 
location, accessibility, and operating condition and determine whether valves 
areopen. Sprinkling systems have failed to function during fires due to closed 
valve on supply line. Maintenance of Gate Valves in Boston. Gurorce H, 
Finneran. 115-21. Procedure for locating, marking, testing, and repairing 
gates. During winter months coarse salt is spread around covers of larger 
gates to prevent accumulation of ice and snow. Joint-Leakage Tests on 
16-Inch Ball and Socket Pipe at Haverhill, Mass. Herpert C. Crowe tt, 
122-23. Leakage test on 16-inch ball and socket pipe crossing Merrimack 
River and connecting Haverhill high-service system with Bradford water 
system with static pressure of 115 pounds showed reduction in leakage from 
106 gallons per hour on September 6 to 0 on September 27. Meter remained on 
line for six weeks with no further loss recorded. Historical Notes ona Lineof 
10-Inch Cast Iron Pipe Laid in 1854, Pennichuck Water Works, Nashua, N. H. 
D.C. CatpERwoop. 124-28. When remeved for replacement by 24-inch line, 
this pipe, cast in Nashua, was found in good condition. Horizontally cast, 
the iron was fine-grained, the casting symmetrical, and while thickness and 
weight conformed to present day Class A pipe, recommended for pressures 
under 43 pounds, pipe had sustained constant pressure of 45 to 55 pounds with 
occasional maximum of 80 pounds. Slight tuberculation and sediment had 
reduced effective diameter to 9} inches. Carrying capacity was relatively 
unchanged. Field Tests of Large Meters. NELSON BOARDMAN. 129-30. 
Loss due to installation of meter of too great capacity may be eliminated by 
first testing the line. Replacement of defective 4-inch with accurate 3-inch 
meter resulted in increase in quarterly revenue from $41 to $514. Some Elec- 
trical Kinks in Water Works Practice. J. H. Reap. 131-32. Description of 
simple device for ringing alarm at pumping station when reservoir is full, 
with other applications of electricity, including use of salt velocity method 
of water measurement. The Construction of the Cobble Mountain Diversion 
Tunnel. HarryH.Harcn. 133-52. Second article on construction features 
of Springfield, Mass., project describes diversion tunnel to divert flow of Little 
River during construction of Cobble Mountain Dam, to control 1} billion 
gallons water in reservoir below draft line of power tunnel at el. 830, and to 
aid, if necessary, in discharging extreme floods. New England’s Classic 
Contributions to Hydraulic Science. W. SHERMAN. 153-63. Brief 
biographical sketches of some important contributors to hydraulic science, 
including Loammi BALDWIN (1780-1838), called the “father of Civil Engineer- 
ing in America,’’ Storrow, Francis, noted for his weir formula, CuEsBROUGH, 
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builder of water tunnels, SHEpD, Davis, MiLLsand others. The Great Storm 
of September 16 and 17, 1932. Grorce V. Waite. 164-83. Storm which 
surpassed in magnitude all storms back to October 3-4, 1869, caused little 
damage and consequently received little newspaper comment. Extreme 
rainfall recorded was 12.31 inches in 19 hours at Westerly, R. I. This excess 
followed along period of drought. Experiences with Water Main Cleaning. 
Arraur T. Cuark. 184-89. Tuberculation may be retarded, or prevented, 
by maintaining pH value at which calcium carbonate equilibrium exists in 
water, which may be determined by marble test. Cleaning, in conjunction 
with chemical conditioning of water, will check subsequent tuberculation. 
Pitometer deflection curves for an 8-inch pipe showed pipe coefficient of 0.75 
before cleaning and of 0.87, after tuberculation was removed. Valueof C inthe 
Chezy formula increased from 63 to 103.5. For insertion of cleaning machines, 
“Y” branches at head of section cleaned have been used successfully. Fire 
Protection Classification. Grorce W. Booru. 190-94. In the ‘‘Schedule for 
Grading Cities and Towns with Reference to the Fire Defenses and Physical 
Conditions’? adopted by the National Board of Fire Underwriters in 1916, 
water supply led the list of factors with percentage value of 34. Since ade- 
quacy and reliability of water system are all important, steam equipment 
should be available as reserve where pumping is done by electric or other 
power.—T7. F. Donahue. 


Journal of the New England Water Works Association, 47: 3, September, 
1933. General Description of Bridgeport Hydraulic Company’s System. Sam- 
vEL P. Senior. 213-15. System supplies Bridgeport, Westport, Fairfield, 
Stratford, and Shelton, Conn., by gravity from 3 reservoirs with combined 
capacity of 12 billion gallons. Small centrifugal pumps, with 25-h.p. motors, 
deliver into elevated stand pipes for high sections. Rigid state laws aid in 
preventing pollution of watershed. Reforestation is practiced extensively. 
Method of Operation of the Bridgeport Water Distribution System. D. H. 
Hauu. 216-18. System supplies about 25 m.g.d. to 33,000 services, 33 per- 
cent metered. All industrial services are metered. Systematic inspection of 
premises of domestic consumers who are on flat rate basis eliminates waste 
and reduces per capita consumption. Fire Underwriters’ report in 1931 com- 
mended adequacy and reliability of system. Pressure is satisfactory; arteries 
and secondary feeders well arranged. Steps in the Purification of the Bridge- 
port Water Supply. Frank C. Barrows. 219-22. In addition to long storage 
period, water has, since 1911, been chlorinated. In 1932-3, ammonia has been 
used to overcome slight taste and odor. Normal chlorine dosage of 3.5 pounds 
per m.g. is increased in spring, or after heavy rainfall. Inspection of water- 
shed, occasional application of copper sulphate, and use of ammonia-chlorine 
insure safe water. Bridgeport had no deaths from typhoid in 1932. Water- 
shed and Forestation Work of the Bridgeport Hydraulic Company. WILLIAM 
C. Potiirr. 223-28. Since 1907, more than 1,700,000 pine and fir trees have 
been set out on watershed. While of little value in preventing erosion and 
runoff, trees surrounding the reservoirs create a favorable customer reaction 
and yield satisfactory monetary return. Relation of Forests to the Evaporat- 
ing Power of the Air. Pau. W. Stricken. 229-38. Data presented show 
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that, even in very small openings, almost twice as much water will be evapo- 
rated as beneath forest cover. Trees so shade ground, that duff and soil are 
never heated to high temperatures attained in the open, which reduces evapor. 
ation. It is impossible to compare quantitatively the saving thus effected 
with the loss by intussusception and transpiration. Wakefield Water Supply, 
Rosert Spurr Weston. 239-47. Following the drought 1930, when 50.34 m.g. 
had to be taken from Boston Metropolitan Supply, to augment Crystal Lake 
supply to Wakefield, Mass. (pop. 16,318), well field has been partially de. 
veloped in vicinity of Town Farm gravel pit, near Wakefield Brook, a tributary 
of SaugusRiver. Total available supply will be over 1 m.g.d., adequate to 1945, 
Crystal Lake water has been chlorinated since 1915. Because of increasing pol- 
lution, high chloride, color, and bacteria, water purification p!ant, with aérators 
and slow sand filters, was installed in 1927. Approximately 50 percent of color 
was removed, Although filter effluent was safe, small dose of chlorine wag 
added as an extra precaution. Cost of purification including fixed charges was 
$31.01 per m.g. for 1932. On the Determination of Odors and Tastes in Water, 
Gorpon M. Farr. 248-72. Organs of taste are confined to the mouth, in 
particular to the tongue. There are four well circumscribed kinds of taste; 
sour, salty, bitter, andsweet. Other sensations are due to odors, temperature, 
touch, or chemical sensation. Frequently one ascribes to taste physiological 
response which actually is one of smell reaching olfactory organs through 
passage connecting nose and mouth. When testing for odors, light sniffing 
produces better results than deep breathing. Instead of arriving at threshold 
value of odors in water by diluting sample with odor-free water (SpauLpina, 
GuLLANs, et al.), odor of undiluted sample may be captured in atmosphere 
overlying water and diluted with odor-free air. Dilution may be accomplished 
in standard gas burette. Mercury is satisfactory confining fluid, as it does not 
take odors into solution. Limited capacity of burette led to development of 
‘‘twin-sphere osmometer’’ with 220-cc. volume of displaceable odor. Tests of 
air dilution method against water dilution method have yielded identical pO 
values. Advances in Iron Coagulationand Coagulants. E.L. BEAN. 273-79. 
Elimination of high cost through development of chlorinated copperas has 
brought ferrie compounds into favor as coagulants. Favorable results have 
been obtained in removal of color. Ferric coagulation can be accomplished 
over pH range from 3.8 to 10, although under specific conditions there may bea 
mid-zone in which coagulation is slow. Pipe Linings and Friction Coefficients. 
Etson T. Kinuam. 283-95. Obvious advantages of pipes with permanently 
smooth lining led to determination of Hazen-WIL.14s c for new pipes with 
various interior surfaces. Values of c varied from 120 for cast iron (pit cast) 
to 160 for pipe with bitumastic lining centrifugally applied. Available data 
on old pipe are meager; but ordinary tar-dipped cast iron, carrying active 
water for 50 years, may through severe tuberculation show reduction in ¢ 
from 130 to 30. Waterborne Disease in New YorkState. DEVENDORF. 
298-312. Reduction in recorded cases of typhoid fever in New York State 
during past twenty years has been adversely affected by sporadic waterborne 
outbreaks, some of great magnitude, resulting from breakdown of water 
purification processes, or from pollution introduced through cross-connections 
with auxiliary industrial, or fire, supplies. Typical cases are cited, and need 
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for codperation between local and state health officers is stressed.—T. P. 
Donahue. 


Ueber den Nitratgehalt der Tiefenwisser. (The Nitrate Content of Deep 
Waters.) F. Ronwer. Festschrift Savomon-Ca.ri, Sonderband 
d. Geol. Rundsch., 33a: 315-331, 1933. Abstract in Geol. Zentr., 50:2, 99-100, 
1933. Author concludes that large increase in nitrates in waters from collect- 
ing-well in Fredericksburg water works at Pforzheim during 1920 (from 0 to 36 
p.p.m.) and in one of the deep wells (to 52.8 p.p.m.) was not due to pollution; 
but that nitrate originates in uppermost soil, where and when climatic and 
vegetal conditions are favorable to the activities of nitrate-forming bacteria. 
Nitrate thus formed is leached from the soil and moves downward in the water- 
bearing beds. Because these conditions vary with the seasons, amount of 
nitrate entering the aquifer varies, and hence there is fluctuation in amount of 
nitrate in well water.—-A. N. Sayre, courtesy David G. Thompson. 


Die geologischen Grundlagen der Wasserversorgung im Saargebiet. (The 
Geologic Basis of the Water Supplies of the Saar District.) R. Drumm. 52, 
Neunkirchen (Saar), 1933. Abstract in Geol. Zentr., 49: 7, 380, June, 1933. 
Geology of the Saar Basin is discussed, with reference to water-bearing proper- 
ties of the various rocks.—A. N. Sayre, courtesy David G. Thompson. 


Aufsuchung von Wasser mit geophysikalischen Methoden. (Searching for 
Water by Applying Geophysical Methods.) J. Komnicsspercer. Reprint from 
“Erganzung-Heft fur angewandte Geophysik,’’ 3: 4, 463-525, 1933. Akad- 
enische Verlagsgeselischaft m. b. H., Leipzig, 1933. Table of contents and 
summary are given in English. Discusses application of geophysical methods 
or determining occurrence and also quantity and quality of ground water, 
porosity of rocks, and structures controlling ground water. Describes chiefly 
electric resistivity methods, but also seismological and radioactivity methods, 
geophone for tracing underground streams, and inferences from earth and 
water temperatures and from humidity of subsurface atmosphere. Discusses 
the Mansfield water and oil finder and states that it is not easy to recognize a 
physical basis for the conditions that are claimed. States that no attitude is 
taken regarding the divining rod and related questions because only physical, 
and not physiological, phenomena and methods are considered.—0. E. Mein- 
zer, courtesy David G. Thompson. 


Une intéressante captation d’eau dans le Puys-de-Déme. (An interesting 
water supply in Puys-de-Déme.) U.C. La Nature 271-72, 1933. A large 
supply of water is obtained at the bottom of unconsolidated volcanic materials 
that fill the Pliocene valleys of the Auvergne.—F. G. Wells, courtesy David G. 
Thompson. 


Hydrogeological Investigations in the Region of Tuapsai, Black Sea Coast. 
V. Pcetincey. [Russia], U. 8S. S. R., United Geol. & Prosp. Serv., Trans. 
fase. 171. 37 pp. and map. Moscow, 1931. (Russian; Engl. summ. p. 37.) 
Region of Tuapsai is underlain chiefly by Lower and Upper Cretaceous, 
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Eocene, and Quaternary deposits, with a few outcrops of dacite and Upper 
Jurassic limestone. Series of complex folds trends parallel to main ridges, ing 
N.W.-S.E. (Caucasian) direction, accompanied by minor folds, faults, and 
rather large thrusts. Limited supplies of good water are obtainable from the 
cement-stone series in lower division of the Upper Cretaceous, but recent 
alluvial gravels yield the best supplies.—S. W. Lohman, courtesy David @. 
Thompson. 


Die alkalischen Quellen in ihrer geochemischen Bedeutung. (Alkaline 
Springs and Their Geochemical Significance.) H. Harkassowirz. Zeitschr. 
f. Kurortwissenschaft, 2: 211-216, 1932. Abstract in Geol. Zentr., 50; 3, 
153, September, 1933. Alkaline springs are those in which sodium and biecar- 
bonate predominate. Springs were examined in Germany, France, and 
adjoining regions and it was found that high mineral content does not neces- 
sarily accompany high temperature. Alkaline waters invariably originate in 
silicate rocks and have undergone enrichment in sodium by processes of 
absorption of potassium and of alkaline earths. Frequency with which free 
carbonic acid occurs is attributed to magmatic origin of the water.—A. N, 
Sayre, courtesy David G. Thompson. 


Experience with Anthracite Coal as a Filter Medium for Water Softening. 
C. P. Hoover. Water Works and Sewerage, 80: 11, 394 November, 1933. 
Based on experiments by Homer G. Turner and G. 8. Scort and by M. A. 
FARRELL, and in virtue of its (a) lower specific gravity, (b) more angular shape, 
and (c) greater uniformity in size, following claims are made for anthracite 
coal versus sand for filter beds :—(1) reduction of nearly one-half in wash water 
velocity; (2) better removal of turbidity; (3) greater bed porosity; (4) greater 
surface, and (5) greater vertical uniformity. Also as result of these properties, 
(6) greater floc penetration, (7) less surface clogging, (8) longer filter runs for 
given turbidity removal, and (9) greater efficiency generally, as shown by 
better removal of color, odor, turbidity, excess chlorine, and bacteria. Re- 
sults of test of anthracite in one filter at Columbus, Ohio, are summarized. 
At $8.47 per ton, delivered, it cost $43.45 less to equip filter than with sand. 
Filter has been operating satisfactorily since August 1932. No difference has 
been observed between coal filter effluent and that from sand filters. After 13 
months operation, there has been no lumping or cementing together of anthra- 
cite, but considerable incrustation. Sample from just below surface showed 
effective size of 0.95mm. and uniformity coefficient of 1.2. Material as received 
showed effective size of 1 mm. and uniformity coefficient of 1.6; it is therefore 
evident that finer particles of coal have been carried to bed surface. When 
first put in service, maximum wash rate required to float anthracite bed was 
12 to 15 inches per minute, but, since incrustation, rate of 20 inches per minute 
can be used.—R. E. Noble. 


Tastes, Chlorine, and Chloramines in Water Purification. Cuas. H. Capen, 
Jr. Part I. Water Works and Sewerage, 80: 12, 447-450, December, 1933. 
Deals with general problem of tastes, with relationship between temperature 
changes and chlorine requirement and its importance in practice. During 
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periods of receding water temperatures, margin is small, with chlorine alone, 
between residual necessary for safety and that which will cause chlorinous 
taste. Part II. Ibid., 81: 1, 31-33, January, 1934. Relates specific instance 
in substantiation of foregoing. Effect of ammoniation on chlorine consump- 
tion and cost of sterilizing are discussed. Summarized, chloramines appear 
destined to increase in favor. Ammonia seems to have been preponderatingly 
successful in prevention of chlorinous taste: its failures seem chiefly to have 
been in prevention of some unusual taste. Failure to meet unreasonable 
requirements has tended to obscure its real value. Author believes time will 
come, when question will not be whether, or not, to supplement chlorine with 
ammonia, but rather, where to inject the latter, what ratio to use, and at which 
seasons of the year.—R. E. Noble. 


A Self-Liquidating Water Plant Improvement. Cuas. P. Hoover. Water 
Works and Sewerage, 81: 3, 84-86, March, 1934. Describes installation of 
pneumatic system for conveying soda-ash from cars to storage, which replaces 
handling same in 200-pound burlap bags. Diagrams are given of chemical 
feeder with tell-tale arrangement which throws it out of operation when feed 
fails. Structural alterations included conversion of concrete tanks for soda 
solution to bulk storage bins for dry soda-ash. Savings given.—R. E. Noble. 


Court Decision Relating to Public Health. Public Health Reports, 48: 32, 
980-981, August 11, 1933. (Maryland Court of Appeals; Gorpon v. Com- 
missioners of Montgomery County, 164 A. 676; decided February 15, 1933.) 
Ordinance was passed requiring county permit before any cemetery should be 
operated, and providing that no cemetery should be so located as to permit 
drainage of water into any well, spring, etc. used for drinking purposes by 
human beings, or so as to endanger safety and health of residents in com- 
munity. Plaintiff sought to prevent county from interfering with his effort 
to open and operate cemetery without obtaining permit. Court held ordi- 
nance valid.—R. E. Noble. 


Changes in the Teeth of White Rats Given Water from a Mottled Enamel 
Area Compared with Those Produced by Water Containing Sodium Fluoride. 
W. H. H. T. Dean, E. Evvove, an R. P. Breaux. Public Health 
Reports, 48: 17, 437-445, April 28, 1933. Drinking water from endemic 
mottled enamel area (Conway, 8. C.,) concentrated to one-tenth of its volume 
produced whitish incisors in white rats, followed by appearance of brown 
striations. Synthetic drinking water comparable to concentrated Conway 
water, and containing all ions found in Conway water in amounts greater than 
one-half of one p.p.m., excepting fluorine, caused no noticeable abnormality in 
teeth of white rats. Synthetic drinking water containing 150 p.p.m. of sodium 
fluoride caused loss of the normal orange color of incisors of white rats, fol- 
lowed by appearance of irregular brown spots, similar to changes produced by 
Conway water. Synthetic drinking water containing 500 p.p.m. of sodium 
fluoride was exceedingly toxic to young white rats and produced chalky white, 
brittle teeth in those surviving the acute toxic effect.—R. E. Noble. 


rer 
ina 
and 
the 
Pent 
l G. 
line 
chr. 
23, 
and | 
2 in 
Tee 
| 
ng. | 
A. 
pe, 
ite 
ter 
: 
for 
d. 
re 
on 
te 


1878 ABSTRACTS OF WATER WORKS LITERATURE [J. A. W. Ww, 4, 


Court Decision Relating to Public Health. Public Health Reports, 4g. 
16, 426-427, April 21, 1933. State Water Commission Act held Unconstitutional, 
(West Virginia Supreme Court of Appeals; DANIELLEY et al. v. City of Pringe. 
ton, 167 S.E. 620; decided January 24, 1933.) State water commission directed 
City of Princeton to cease depositing sewage in certain creek or to install 
systems which would reduce, or eliminate, existing sewage pollution, Law 
provided that circuit court should review any order of commission, and that it 
should determine all questions arising on the law and render such judgment, or 
make such order, upon the whole matter as law and equity required. Supreme 
court of appeals held statute unconstitutioral, because it committed executive 
powers to the judiciary.—R. E. Noble. 


The Atlanta Water Sampler. Paut Weir and J. W. ALLEN. Water Works 
and Sewerage, 81: 3, 101-102, March, 1934. With limited personnel, collection 
of samples at frequent intervals from various points in plant for purpose of 
closely controlling effectiveness of each step in purification, presents great 
difficulty. In satisfactory, but inexpensive, automatic sampling device in 
use at Atlanta, water from any desired point is drawn continuously through 
3-inch pipe to and through glass inspection chamber, by means of ejector 
operated from pressure main. Six such glass inspection chambers are mounted 
side by side in chemical application building, containing respectively :—(1) raw 
water; (2) water from either middle, one-third point, or one-quarter point, of 
mixing chamber; (3) effluent from mixing chamber; (4) water from sedimenta- 
tion basin (just past maximum precipitation point) ; (5) effluent from sedimen- 
tation basin (applied water); and (6) filtered water. By this arrangement, 
operator has constantly before him in space of about four feet, trustworthy 
picture of condition of water at the various points. Diagram, sampling 
procedure, and detailed explanation given.—R. E. Noble. 


Experiences with Chlorinated-Copperas as a Coagulant. L. C. Bit.inas. 
Water Works and Sewerage, 81: 3, 73-77. March, 1934. After three-month 
period of operation with chlorinated copperas and lime, careful and detailed 
comparison is made with corresponding three-month period in previous year 
when copperas and lime were used. Author attributes to chlorinated cop- 
peras following advantages :—(1) floc forms cleanly and of proper size; (2) floe 
is tough and strong; (3) rate of settling is favored by coarse suspended material, 
or by high bicarbonate alkalinity, in raw water; (4) floc ordinarily settles well 
and residual small floc going to filters is distinct and of sufficient volume to 
load sand beds well without building loss of head unduly; (5) coagulating 
effect is constant, regardless of considerable variation in pH (8.0 to 9.0); (6) 
for turbidities around 3,000 p.p.m., 0.5 g.p.g. chlorinated copperas will suffice, 
if pH is raised above 9.0, with caustic alkalinity of 5 to 10 p.p.m.; and (7) 
considerable saving in coagulant costs, averaging $10.50 per day at Dallas 
plant during 3-month period.—R. E. Noble. 


Municipal Water Supply Rights. Leo T. Parker. Water Works Engineer- 
ing, 86: 18, 872, September 6, 1933. Limitations to legal rights and authority 
of municipality to supply water to its inhabitants, construct water systems, 
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establish rates, extend its service, and the like, are expressed by state laws. 
Power to fix rates for public utilities, whether privately or municipally owned, 
rests primarily with state legislature. Where municipality owns its water 
works, it has right to fix reasonable rates, which shall be applicable to small and 
large consumers alike. Rates must be reasonable, just, uniform, and non- 
discriminatory. Regulation and control of rates of water plant owned and 
operated by municipality, is vested in city government, subject to judicial 
review of reasonableness of city ordinances pertaining thereto. Those engaged 
in a public calling have always been under the extraordinary duty to serve all 
comers, while those in a private business may always refuse to sell if they 
please. Profits earned by a municipally owned water works plant, which 
serves only portion of population of municipality, cannot be legally divided 
among total population. State statutes conferring authority to impose taxes 
must be strictly construed. The law guarantees equally to every one its 
protection; but does not require that a tax must in all instances and under all 
conditions be equal. Either municipal water department, or private water 
company, may be compelled to extend its mains, when service in water district 
contemplated by the city charter is inadequate. Fact that water company 
has voluntarily extended its service beyond such district does not obligate the 
company further to extend its lines, where it is proved no adequate return can 
be earned on the investment. City is liable for damages which occur to water 
users’ equipment as result of cutting off water supply, where it is shown that 
such damages arose from negligence on part of city employees. Although 
contract exists between water company and city by which company agrees to 
furnish water to extinguish fires, and company breaches that contract, by 
negligently allowing its pipes to become obstructed, or otherwise, water 
company is not liable. City is not liable in damages to property owner whose 
property is destroyed by fire as result of negligence on part of municipal 
officials, in failing to provide adequate water supply.—Lewis V. Carpenter. 


Indebtedness for Improvements. LxoT. Parker. Water Works Engineer- 
ing, 86: 16, 781, August 9, 1933. Contract for equipment is valid, if it is clearly 
specified that payment for such equipment is special obligation, payable ex- 
clusively from net revenue of water plant. Municipal funding warrants, 
signed and issued by mayor, or another official, without authority of city 
council are void and unenforceable. New tax levies may not be made to limit 
of amount specified in new law, where, when this amount added to old indebt- 
edness, their sum exceeds aggregate limitations specified in old law. Private 
property may be subject to taxation for purpose of obtaining money for making 
public improvements, such as construction and maintenance of water works 
system. Moreover, rule of law is applicable, although property taxed is not 
especially benefited by improvement. Where property owner agrees to pay 
assessments against his property for local improvements, such as installation 
of water mains, he cannot later repudiate the obligation after improvements 
are completed. Agreement, whereby privately owned water company con- 
tracts with municipality to furnish water at low rates for use of public build- 
ings, hydrants, and the like, and city, in return, agrees to refrain from taxing 
certain property of Water Company, is valid and enforceable, if both city and 
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water company fulfill their obligations; but is rendered void, if for any reason, 
such as public utilities commission’s ruling, water company is permitted to 
increase the water rates. Bond issue for water works improvements is not 
rendered invalid where officials decide to construct an improvement diffrent 
from that described to voters who approved bond issue. When assessing 
valuation of portion of extensive water system, utilized by several municipalj- 
ties, for purpose of taxation in any one municipality, assessment must be 
strictly in accordance with provisions of state laws.—Lewis V. Carpenter, 


When Sewage Disposal Effects Damage. Leo T. Parker. Municipal 
Sanitation, 4: 8,272. August, 1933. Courts have held that either municipal. 
ity, or state, is bound adequately to take care of its sewage without injury or 
inconvenience to individuals. In State of Wisconsin v. State of Illinois, 53 §, 
Ct. 671, Chicago having failed in this respect, to detriment of Wisconsin 
citizens, it was sought to enforce on Illinois remedial action. Supreme Court 
held state must construct works. City and Private Industry Liable for Water 
Pollution. Johnson v. City of Fairmont, 247 N.W. 572. City’s septic tank 
effluent was discharged into stream which also received waste from two can- 
ning factories. Suit was filed against city and canning companies, asking that 
both be held jointly liable. Defendants pleaded non-liability unless negli- 
gence proven. Judgment for plaintiff. Proving Liability is Technical. City 
of Enid, Okla., Champlin Ref. Co., and Eason Ref. Co. Private property 
owner sought damages for contamination of creek by sewage of near-by city 
and by waste from two refineries, contending that two wells were polluted and 
odor nuisances caused. Plaintiff was awarded $1500.00 damages from Cham- 
plin Refinery. City was exonerated. Well water showed presence of phenol, 
arefinery by-product. Complaining Party Must Prove Water Pollution. O’Hair 
v. California, 20 P. (2d) 375. Waste waters of packing company and city 
sewage were conveyed through septic system of municipality and discharged 
without owner’s consent into slough on property used for grazing purposes. 
Owner in suit filed for damages failed to establish any of his claims for injuries 
sustained. City was exonerated. New Land Owner Not Entitled to Recover 
Damages. Bowie Sewerage Co. v. Vann, 59 S.W. (2d) 180. New owner of 
private property sought damages for discharge, nine years previously, of 
sewage into his stream. Higher court exonerated municipality. Polluted 
Water Kills Fish. Bales v. City of Tacoma, 20 P. (2d) 860. Fish hatchery 
operator brought suit against city for loss of fish through alleged contamina- 
tion of stream feeding hatchery. Defence contended that garbage and sewage 
complained of had been dumped into stream during many years before con- 
struction and operation of hatchery. Award of $2500.00 damages was sus- 
tained by higher court.—R. E. Noble. 


The Economics of Pool Operation. P. H. Huepgeront. Municipal Sanita- 
tion, 4: 8, 268, August, 1933. Many people contract diseases from swimming 
in polluted streams. Water unfit for drinking purposes is certainly unfit for 
bathing and swimming. A public aware of these facts will favor pool swim- 
ming. Modern pool construction considerations: (1) Retention of competent 
engineer. (2) Initial investment and operating efficiency necessary for a good 
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pool and degree of patronage to be expected. (3) Accessibility, visibility, 
adjacency to highway, and advertising potentiality of site: parking space, 
peach, and play-ground should be provided. (4) For contest purposes, pool 
82} feet long will conform with standard A.A.U. regulations. Unit construc- 
tion eliminates congestion, especially in outdoor pools. (a) Kiddies’ section, 
with depths of 6 to 24 inches. (b) Non-swimmers section, depths 3 to 5 feet, 
usually 70-75 percent of total water area of all units: play apparatus is placed 
here. (c) Swimmers unit. For economy and for guarantee of safe water, 
filters and sterilizers are necessary. Fill-and-draw pools are being eliminated 
by installation of filters and chlorinators and by prohibitory legislation. 
Circulation system must be capable of maintaining constant flow in all parts 
of the pool, and designed to give constant residual chlorine throughout. 
Heating methods include automatic gas heaters, live steam, exhaust steam, 
and low pressure boilers, depending upon local conditions. Recirculation and 
refiltration economize heat. E.g., 100,000-gallon pool, heated monthly 
instead of three times weekly, represeats net annual saving of $2,566.00. 
Bath house arrangement is important. Water consumption is about 10 per 
cent of pool capacity per day, due to evaporation, backwashing filters, and 
splashing. Each person wiil use about 25 gallons in showers, lavatories, etc. 
Advertising should be about 4 percent of gross revenue. Rapid growth 
is shown in numbers of pools: in the U. 8. in 1900, there were 67 private and 
public pools; in 1913, 550; to-day, 12,000. Venereal, ocular, aural, and intesti- 
nal infections have been traced to polluted pools: in 1929, a new skin and foot 
disease was traced to public and private beaches and pools. To avoid skin 
irritation, treatment chemicals need careful control. Chloramine is free from 
irritating effects and gives high residual. Pool management should enforce :— 
cleansing shower, with soap, before entrance to pool; foot bath with sufficient 
disinfectant; examination of bathers; and sterilization of walk-ways, shower 
floors, ladderways, and lavatories. Pools should be constructed to make 
possible definite control. At all times operators should maintain records of 
all necessary data. Properly controlled swimming pool water will show less 
suspended matter and less bacteria than most drinking water.—R. E. Noble. 


Preliminary Report on Ground-Water Resources of Northern Virginia. R. 
C. Capy. Virginia Geol. Survey, Bull. 41. 48 pp. 1933. Records of about 
1,300 wells furnish data for determining some of more practical aspects of 
water-bearing characteristics of rocks in this area, which include crystalline 
pre-Cambrian, folded sedimentary rocks of Paleozoic age, conglomerate 
sandstone, shale and diabase of Triassic age, and unconsolidated sediments of 
Coastal Plain.—R. C. Cady. 


A Short Method for Calculating Moisture Percentages. Netson McKare, 
Jr. Science, 75: 1954, 612-614, June 10, 1932. Describes a short cut method 
for calculating moisture percentages on a certain type of calculating machine, 
with two to four less operations than are usual.—D. G. Thompson. 


Capillary Retention of Liquids in Assemblages of Homogeneous Spheres. 
W. O. Smirx and others. Physical Review, 36: 3, 524-530, August, 1930. 
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Pore space of an assemblage of uniform spheres was initially saturated with 
liquid and then slowly drained. Retained liquid was measured.—y, ¢ 
Fishel. 


Geology of the Hot Springs District, Virginia. ArTHur Brvan. (Abstract) 
Geol. Soc. Am. Bull. 44: 1, 72, February 28, 1933. Numerous thermal springs 
occur in this area of folded rocks, from Ordovician to Devonian in age— 
W. H. Monroe. 


The Pseukups Mineral Springs. I. Icnarovircu. [Russia], U. S. 8. R, 
United Geol. & Prosp. Serv., Trans. fasc. 97. 187 pp., map, Moscow, 1932, 
(Russian, Engl. summ.). Describes numerous hot and tepid springs at above 
health resort, situated in lower part of Dantov Gorge (Mineral Valley) in 
Caucausus Range, about 55 km. south of town of Krasnodar. Springs flow 
from sandstones of the Goriachi Kliuch series (Eocene) and from Miocene 
deposits. Temperature and quality of the waters were best determined by 
sinking numerous bore holes, many of which became flowing wells. Total 
discharge from springs and bore holes is about 470,000 litres per day. Saline. 
alkaline springs are common, and some contain considerable iodine and bro- 
mine. Hydrogen sulphide content in some cases is as much as 325 mg. per 
litre. Gas jets accompany some springs and contain CH, N2, CO2, He, and 
rare gases.—S. W. Lohman, courtesy David G. Thompson. 


Schwankungen des Grundwasser-standes in Norddeutschland wahrend der 
letzten Jahrzehnte, ihre Ursachen und ihre limnologische, geologische, und 
wirtschaftliche Bedeutung. (Fluctuations in the Ground-Water Levels in 
North Germany during the Last Decade, Their Causes and Their Geologic, 
Limnologic, and Economic Significance). AuGust THIENEMANN. Archiv f. 
Hydrobiologie, 24: 345-428, Stuttgart, 1932. Abstract in Geol. Zentr., 49: 
3, 155, April, 1933. Author brings evidence to show that in twenty-year period, 
ground-water levels in the area have risen 5to35m. This rise is due to preci- 
pitation 10 percent above normal, and has resulted locally in bogging land.— 
A. N. Sayre, courtesy David G. Thompson. 


Radium- und mesothariumhaltige natiirliche Gewasser. (Natural Waters 
Containing Radium and Mesothorium). V. CHLorin, and W. VeRNADSKY. 
Zeitschrift fiir Elektrochemie und angewandte physikalische Chemie, Berlin, 
38: 8a, 527-530, 1932. Abstract U. 8. Bur. Mines, Geophysical abstracts, 48: 
793, (mimeographed) April, 1933. Discusses results of detailed investigations 
by Radium Research Institute of Leningrad of deep ground water in oil- 
bearing regions and of mineral springs of Soviet Union.—R. M. Leggette, 
courtesy David G. Thompson. 


Tiefbohrungen in der Vorderpfalz. (Deep Wells in the Palatinate). C.. 
Meuuis. Palatina, Heimatbeilage der Pfalzer Zeitung (Speyer), abstract in 
Geol. Zentr., 49: 3, 155, 1933. Author reports on success of deep wells in the 
Rhine Plain and in the Haardt.—A. N. Sayre, courtesy David G. Thompson. 
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NEW BOOKS 


[Hydrology]. Swizuo ABE. This book of 70 pages, entirely in Japanese, 
relates to general subject of hydrology. It contains chapters as follows: 
(1) What is hydrology? (2) Circulation cf water; (3) Water in the earth; 
(4) Origin of water in the earth; (5) Pressure and movement of water in sand 
and gravel; (6) Precipitation; (7) Evaporation; (8) Transpiration; (9) See- 
page; (10) Investigation of river discharge; (11) River discharge; (12) Runoff 
relations; (13) Conclusion. Literatures.—-0. EZ. Meinzer, courtesy David G. 


Thompson. 


(Hydroiogy of the Tanna Basin as Affected by the Tunnel]. Suizvo Ase. 
This volume of 160 pages, with numerous diagrams and maps, is in Japanese, 
except brief abstract in English. Describes topography, geology, meteorology, 
forest conditions, streams, and springs of Tanna Basin. Correlates stream 
and tunnel flow with geologic structure and with fluctuations of water levels 
in wells. Based on records for period June, 1927, to end of 1928, it concludes 
that flow of water in tunnel can be traced to ground water in neighborhood, 
and that this flow greatly affects discharge of rivers.—O. E. Meinzer, courtesy 


David G. Thompson. 


The Iodic Springs in the Western Part of the Turkmenian S. S. R. G. 
Smotxo. [Russia], U. S. S. R., United Geol. & Prosp. Serv. Trans. fasc., 175: 
72, Moscow, 1932. (Russian, Engl. summ.). Describes 60 springs, 37 issuing 
from fissures, 19 from vents of mud volcanoes, and 4 fed by descending ground 
water. Temperatures range from 19° to 604° C., and all contain large amounts 
of chloride, sodium, potassium, calcium, and magnesium. Iron oxide is 
noticed in nearly all the springs, and from 0.011 to 0.040 gr. per litre of iodine 
is present in many of them. Sulfate is present in small amounts. Many of 
the waters are believed to be connate. Rocks of the area are marine and 
continental sediments of Miocene to Quaternary age that have been folded 
into domes and extensively faulted—S. W. Lohman, courtesy David G. 


Thompson. 


Ground-water Resources of Western Tennessee. Francis G. Weits. U.S. 
Geol. Survey Water Supply Paper 656. 311 pp. 1933. Describes geology and 
ground-water conditions in Tennessee, west of northward reflex of Tennessee 
River. Paleozoic section is briefly described. Character, extent, water- 
yielding properties, and chemical composition of derived water of the McNairy 
sand, Cretaceous age, and of the Wilcox group, Eocene age, are treated. Lab- 
oratory tests of 113 samples of sand and 176 water analyses are listed. Report 
contains a quantitative study of the Memphis Water Supply.—F. G. Wells, 
courtesy David G. Thompson. 


Ground Water in the Paleozoic Rocks of Northern Alabama. WILLIAM 
Drum JounsTon, Jr. Alabama Geol. Survey, Spec. Rept. No. 16. 414 pp. 
and accompanying tables. 1933. Ground water conditions in 25 counties 
in northern Alabama, where many kinds of Paleozoic sedimentary rocks occur. 
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Rocks are divided into 35 formations, that range in attitude from horizontal to 
steeply dipping and are faulted. Sections of report are devoted to a division 
of the area into physiographic provinces, to description of principal limestone 
caves, and to discussion of water-bearing properties of the different forma- 
tions. A chapter for each county describes the physiography, geology, and 
ground water. Vol. 2 contains tabular data on 1,100 wells and 300 springs — 
W. D. Johnston, Jr., courtesy David G. Thompson. 


Hydrogeological Explorations in the Kuchuk-Koi and Kikeneiz Regions of the 
Southern Coast of the Crimea. Hydrogeological Expiorations in the Lemeny 
Regions on the Southern Coast of the Crimea. S. N. Mixuarvovsk1, and V, 
Tu. Pcevincev. [Russia], U. 8. 8. R., United Geol. and Prosp. Serv. Trans. 
fasc., 119 and 186. 4 maps, 11 pl. Moscow, 1932. (Russian; Engl. summ.), 
Both reports include detailed geologic and paleontologic descriptions, de- 
scriptions of important water-bearing horizons, and descriptions of wells and 
springs. Conditions causing landslides are described in detail at end of each 
report.—S. W. Lohman, courtesy David G. Thompson. 


Hygienische Leitsaétze fiir die Trinkwasserversorgung. Beratungen im 
Preussischen Landesgesundheitsrat. Berlin: R. Schoetz. 495 pp. M. 18. 
From Chem. Abst., 27: 1433, March 20, 1933.—R. E. Thompson. 


Supply of Water. T.H.P. Veat. London: Chapman and Hall, Ltd. 242 
pp. 15s. Reviewed in Chemistry and Industry, 1933, 16. From Chem, 
Abst., 27: 1433, March 20, 1933.—R. E. Thompson. 


Uber die Reinigung von Oberflachenwasser mit Aluminum Sulfat fiir tech- 
nische Zwecke. THropor Hennic. Thesis, Dresden, 1931. From Chem. 
Abst., 27: 1433, March 20, 1933.—R. E. Thompson. 


Uber den Keimgehalt von Mineralwassern. Karu Lana. Thesis, Giessen, 
1932. 8 pp. From Chem. Abst., 27: 1433, March 20, 1933.—R. E. Thompson. 


Chemische und geologische Untersuchungen von Wassern des Freistaates 
Danzig. BRUNHILDE PREHN. Thesis, Danzig, 1931. 23 pp. From Chem. 
Abst., 27: 1433, March 20, 1933.—R. E. Thompson. 


Hydraulic Machinery. Daniet W. Meap. Cloth: 6 x 9 inches; pp. 396. 
New York and London: McGraw-Hill. $4. Reviewed in Eng. News-Rec., 
110: 506, April 20, 1933.—R. E. Thompson. 


Colorado River Controversies. Ronert Brewster STANTON. Edited by 
James M. Cuatrant. Cloth: 6x9 inches; pp. 232. New York: Dodd, Mead, 
andCo, $3. Eng. News-Rec., 110: 506, April 20, 1933.—R. E. Thompson. 


The Construction of Hoover Dam. Ray Lyman Witsur and E.woop 
Meap. Cloth: 8 x 10 inches; pp. 94. Superintendent of Documents, Wash- 
ington, D.C. $1. Reviewed in Eng. News-Rec., 110: 846, June 29, 1933.— 
R. E. Thompson. 
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Public Utility Regulation. E. Mosuer and Finua CrawForp. 
Cloth: 6 x 9 inches; pp. 612. New York and London: Harper and Brothers. 
$5. Reviewed in Eng. News-Rec., 110: 846, June 29, 1933.—R. E. Thompson. 


Reinforced Concrete Water Towers, Bunkers, Silos, and Gantries. W. S. 
Gray. 256 pp. London: Concrete Publications Ltd. 10s. Reviewed in 
Engineering and Contract Record, 47: 641, June 28, 1933 and in Eng. News- 
Record, 111: 387, September 28, 1933.—R. E. Thompson. 


Hydraulics. Horace W. Kine and Cuester O. Wiser. 3rd edition, 
revised. Cloth: 6 x 9 inches; pp. 292. New York: John Wiley and Sons, 
London: Chapman and Hall, Ltd. $2.75. Reviewed in Eng. News-Rec., 
111: 477, October 19, 1933.—R. E. Thompson. 


The Fresh-Water Algae of the United States. Gitpert M. Smitu. Cloth: 
6x9 inches; pp. 716. New York and London: McGraw-Hill Book Co., Ltd. 
$6. Reviewed in Eng. News-Rec., 111: 477, October 19, 1933.—R. EZ. Thompson. 
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SUBJECT INDEX 


Accounting; classification, uniform; 
1793 
advantages, 1796, 1801 
customer; machines and; 477, 1133, 
1137 
cost, 481 
practice, 1191 
see Billin 
Achlya; es and; 1699 
chlorination and, 1700 
Actinomyces; odor and, 123 
Addressograph; uses for, 1139 ‘ 
Administration; commissioner, duties 
and responsibilities, 629 
Adrian, Mich.; early chlorination, 920 
Aeration; Aer-O-Mix and, 267 
compressed air and, 933 
double, 934, 1862 
early use of, 933 
nozzle and, 760 
in standpipe, 199 
see Carbon dioxide removal; Cor- 
rosiveness; Mixing; Odor; Taste 
and odor 
Aer-O-Mix; see Aeration; Carbona- 
tion; Mixing 
Alameda, Cal.; see East Bay Munici- 
al Utility District 
Cal.; see East Bay Municipal 
Utility District 
Albany, N. Y.; aeration, early use 
of, 933 
filtration, early use of, 917, 918, 
922 


Alkali waters; classification, 1095 
constituents, physiological effects 
and limits for, 1096 
irrigation and, 1100 
suitability for various purposes, 
1093 
Alkalinity; see Carbonate; Hydrogen- 
ion concentration 
Allentown, Pa.; chlorination, am- 
monia and, efficiency, 1631 
sewage plant, ton chlorine con- 
tainers and, 1613 
Altona, Ger.; early filters, 911 
Alum; ammonium, composition, ad- 
vantages and cost, 1227 
analysis, 535 
basicity and acidity variations for 
pH adjustment, 255 


composition, 1226 
consumpton, annual, 1226 
cost, 269, 1091 
feed; dry, 999 
| method, 1055 
methods, 1059 
specifications, 535 
Amebiasis; Chicago outbreak, 1836, 
1842, 1862 . 
cross-connections and, 1836, 1864 
incubation period, 1863 
see Endameba histolytica 
American States Water Service Co.; 
water system, earthquake and, 775 
American Water Works Association; 
annual convention, 1853 
budget, 1934, 1535 
committee reports; cast iron pipe 
specifications, 379, 1255 
cross-connections, 1836 
methods of analysis of water 
purification chemicals, 532 
Diven Memorial award, 1853 
Goodell Prize award, 1853 
Hill Cup award, 1857 
membership statement, 1933, 674 
secretary’s report, 1933, 672 
wiring, bare neutral ground, resolu- 
tion re, 1853 
see Canadian Section; Indiana Sec- 
tion; Missouri Valley Section; 
Society Affairs 
Ammonia; cost of various forms of, 
1625, 1626 
nitrifying bacteria and, 1639 
see Chlorination; Chlorination, 
taste and odor; Dechlorination; 
Microscopic organisms; Taste 
and odor 
Ammonia, free, determination, Ness- 
lerizaton; direct; color and turbid- 
ity and, 1198 
sodium-potassium tartrate addi- 
tion and, 1196 
permanent standards, preparation, 
1197 
Ammonium sulfate; 
1627 
specifications, 1626 
see Ammonia 
Anaconda, Mont.; iodization, 932 


corrosiveness, 


1887 
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Annapolis, Md.; distribution system 
disturbance due to main break, 765 

Anthrafilt; silica solution by hot 
sodium hydroxide, comparison with 
sand, 529 

Antioch, Cal.; ferric chloride coagu- 
lation, 1717 

—* capacity; growths and, 


increasing, 575 

see Pi 
Asbury Park, N. J.; chlorination, ton 

containers and, 1608 

iron removal, early practice, 930 
Ashland, Ky.; hydrants, cold weather 

and, 1823 

water bill adjustments, 1824 
Ore. ; chlorine-ammonia and, 

88 


ka and Santa Fe Rail- 


Atcheson, To 
Canyon supply works, 


way; Gran 
704 


Atlanta, Ga.; filters, early, 919 
jute packing, B. coli and, cotton 
caulking yarn substitution and, 
743 


Atlantic Highlands, N. J.; filters, 
air wash, early use of, 1057 
iron removal, early practice, 930 


Bacillus, Shiga; silver and, 236 
Bacteria; depth and, 199 
in organic matter underlying chlo- 
rine-containing water, 649 
plate counting apparatus, 1251 
see Filtration, rapid sand; Sterili- 
zation 
Bacteria, colon group; differenti- 
ation, cellobiose, uric acid, citrate, 
methyl red, Voges-Proskauer, and 
a-methyl glucoside reactions, cor- 
relation, 641 
see Bacterium coli 
Bacteria, hydrogen sulfide produc- 
ing; 1698 
medium for water examination, 
1694 
see Bacteria, sulfur 
Bacteria, iron; bacillus forms, 1687 
chlorination and; 1695, 1698 
ammonia and, 1624, 1694, 1695, 
1699 
and dechlorination, 1696 
copper sulfate and, 1694 
identification, 1685, 1691 
iron in water and, 1694 
main flushing, cleaning, and sterili- 
zation and, 1697, 1699 
aeons, hypochlorite and, 1697, 
699 


SUBJECT INDEX 


wells; examination for, 1689 
gravel wall and, 1699 

see Cladothrix; Crenothrix; Gal. 
lionella; Iron removal; Lepto- 
pr Spirophyllum; Taste and 
odor 


Bacteria, manganese; see Filtration 
rapid sand 
— sulfur; iron deposition and, 


see Bacteria, hydrogen sulfide; Beg- 
giatoa; Taste and odor 
Bacteriological examination; see Bac- 
teria; Bacteria, hydrogen sulfide; 
Bacterium coli test 
Bacterium coli; clay and, 648 
jute packing and; 743, 746 
examination, method, 746 
multiplication in water, 276, 279 
mussels, fresh-water, and, 275 
reservoirs, open, chlorine-ammonia 
and, 882 
silver and, 223, 231 
zine and, 54 
see Bacteria, colon group; Chlori- 
nation; Chlorine absorption 
Bacterium coli test; test tube rack 
for, 1252 
oe paratyphosum; silver and, 


Bacterium typhosum; mussels, fresh- 
water, and, 275 
silver and, 236 
Baltimore, Ma.; algae, copper chlo- 
ride and, 589 
pumping stations, automatic; 1493 
— supervisory system, 


gre: Vt.; flood, supply main failure 

and, 

Barrie, Ont.; taste and, 1212 

Bartlettsville, Ind.; filters, early, 907 

Bath; constant temperature, 1248 
steam, evaporation hood for, 1245 

Bauxite; analysis, 535 

Beggiatoa; characteristics and taste 
and odor and, 1689 

Belleville, Ont.; taste and, 1212 

Benzidine; see Chlorine, free, deter- 
mination 

Berkeley, Cal.; see East Bay Munici- 
pal Utility District 

Berlin, Ger.; filters, early, 905, 911 


Bessemer, Ala.; water supply failure, . 


869 
Beverly Hills, Cal.; ferric chloride 
coagulation, 1717 
purification, 934 ar 
Bicarbonate; significance and limit 
in drinking water, 1096-7 
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illing; bill; form, design, 1137 
" ‘high ; complaints; practice, 1192, 
1824 


previous records and, 484 
notification and, 1819 
as lien, 327, 1789 
collection office equipment, 1140 
deposits, practice, 321 
delinquents and; 283, 538 
depression and, 319 
extent, 320, 355, 1792 
office practice re; 1142 
‘‘Rediform Speediset’’ and, 
11 


44 
shut off and, 538 
turn on fee, practice, 320, 355, 
1192 
unemployed, payment by work, 
321, 332, 333, 356, 538 
delivery ; methods, 1139 
practice, 1191 
discount for prompt payment; 35, 
355 


discrimination and, court de- 
cision, 327 
frequency, 35, 1174, 1189, 1788 
guarantors and, 1145 
machines and; 477, 1136 
advantages, 478 
cost and, 481 
mailing, office arrangements 
for, 11 
practice, 1191 
see Accounting 
Birmingham, Ala.; sewage plant, tor 
containers and, 1614 
Bleaching powder; see Calcium hypo- 
chlorite; Chloride of lime; Chlori- 
nation 
Boiler compound; 887 
Boiler feed water; mineral content 
and, 885 
ae zeolite, extent employed, 


Boiler scale; calcium sulfate and, 887 
heat loss and, 78 
silica and turbidity and, 887 
Boiler water; silica and, damage 
and, 527 
sodium aluminate and, 1228 
sodium carbonate, decomposition 
and, 527 
Boone, Ia.; delinquent accounts, 539 
Boron; citrus growing and, 889 
irrigation waters and, 889 
lemon growing and, 577 
Boston, Mass. ; filtration, early report 
and experiments, 907, 915, 924 
Bound Brook, N. J.; chlorine-am- 
monia, efficiency, 1631 


Resmrten, Ont.; drifting sand filters, 


Paes Ont.; taste, carbon and, 

Brass; see Pipe, brass 

Breckenridge, Minn. ; water supply 
failure, 194, 302, 303 

Breslau, Ger.; ‘“‘manganese calam- 
ity,’’ 930 

Brewsters, N. Y.; sewage chlorina- 
tion, early, 919 

Brick manufacture; water quality 
and, 889 

Brisbane, Australia; water supply, 59 

Brookline, Mass.; iron and manga- 
nese removal, 9 

Brooklyn, N. Y.; centrifugal pump, 
cone valve and, 1833 
cross-connections, 1841 
rates, 1788 
tank, elevated, 1048 

Buenos Aires; filtration, early ex- 
periments, 9 

Buffalo, N. Y. ; gastro-enteritis, water 
supply and, 1475 
-_"° breakage due to freezing, 


Calcium carbonate; deposition as 
protective coating in zeolite-sof- 
tened water, lime or soda ash and, 
620 

Calcium H.T.H.; 589 

available chlorine content, 1593 
stability; 1594 
soda ash and; 1669 
light and temperature 


and, 1 
see Chloride of lime; Chlorination; 
Perchloron 
Calgary, Alta.; consumption, 1012 
pipe, steel cylinder reinforced con- 
crete, 1003 
purification plant; 999 
operating results, 1011 
water quality, 980 
water supply system, new; 977 
cost data, 1013 
flood control and, 992 
California Water Service Co.; iron 
bacteria and, 1684 
Canada; filtration data, 926 
metering and consumption, 28 
water works; administration, legal 
aspects, 322 
number of, 28 
Canadian Section; 1933 meeting, 545 
Hill Cup award, 1857 
Carbon, activated; activation, chlo- 
rine and, 586 
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1890 


cost, 650 
filters, early experiments 
carbonaceous materials, 912 
powdered, application method, 
1207, 1211 
see Chlorination, taste; Coagula- 
tion; Coagulation basin; Color 
removal; Dechlorination; Taste 
Carbon dioxide removal; aeration 
and, 259 
Carbonate; limit for drinking water, 
1096-7 
Carbonation; 395 
Aer-O-Mix and, 264 
coal and; 264 
amount used, 265 
coke and, 71, 74 
control, 265 
incrustation elimination and, 252 
red water and, 1220 
Cedar Rapids, fa.; well casing cor- 
rosion, 346 
Chamberlain, 8. D.; typhoid; epi- 
demic, 100 
rate, 100 
water purification plant, proposed, 


with 


Chappaqua, N. Y.; pipe joints, lead 
vs. compound, 
Charleston, 8. C.; customer account- 
ing and billing; 484 
machines and, 482, 485 
H-ion concentration adjustment, 
east and, 1830 
lubricators, mechanical, savings 
and, 
Chatham, Ont.; taste, chlorine-am- 
monia and, 1211 
Chemical; analysis, committee re- 
port, 532 
unloading, pneumatic, 510 
Chemical feed; equipment, obsoles- 
cence and, 
see Alum; Carbon; Lime 
Chester, Pa.; bleaching clay and, 
652, 761 
odor determination, 762 
taste and odor, treatment and, 761 
water supply and treatment, 760 
Chicago, itt; amebic dysentery out- 
break, 1836, 1842, 1862 
filtration prospects, 1490 
water supply and, 
5 
leakage surveys, 1430 
metering, 1818 
pollution, 245 
services, lead, melting during fire, 
244 


SUBJECT INDEX 


taste and odor, experimental plant 
water, popularity and, 1147, 1499 
waste reduction, publicity and 
1811 
Chlamydomonas; taste and, 124 
Chloride; limit for drinking water 
1097 
as pollution indicator, 1267 
urine and sewage, content of, 1267 
Chloride of lime; available chlorine 
content, 1593 
solutions, stability, light and tem- 
perature and, 1593 
specifications and analysis, 535 
see Calcium hypochlorite; Chlorin- 


ation 
Chlorinated copperas; cost, 1231 
production, reactions involved, 
1231 
see Coagulation; Color removal 
Chlorination; agitation and, Bunau- 
Varilla’s method (Verdunization); 
430, 1536 
advantages, 1543 
cost, 1537 
theory, 1540 
alumina protective coating on bac- 
teria and, 1480 
ammonia and; 268, 395, 506, 781 
aftergrowths and, 882, 1206 
ammonia; addition after chlorin- 
ation, 585, 880, 1206, 1668 
compound used, practice, 
1625, 1626 
in water and, 582 
application, point of, 1625, 1666, 
1667 


bacterial efficiency; 878 
compared with chlorine, 1633 
pH and, 879, 1669 
temperature and, 879 1669 
contact period, dosage ratio and, 
879 
cost, 882, 1212 
dead end complaints and, 258, 
584, 1624, 1668, 1828 
dosage, ratio; 582, 881, 882, 1205, 
1211, 1625, 1627, 1632, 1666, 1726 
pH and, 582 
extent employed, 581 
history, 878, 1623 
hydrogen-ion concentration, 
compound formed and, 582, 
879, 1631 
lime addition and, 582 
main tuberculation and, 4584, 
1668, 1828, 1860 
nitrite production and, 1201, 
1638, 1643, 1652, 1665 


i 


SUBJECT INDEX 1891 


oxidation potential and, 878, 1652 
red water correcton and, 1221, 
1629, 1668 
residual; persistence, 258, 582, 
584, 882, 1206, 1636 
practice, 1221, 1625 
required 430, 583 
compared with chlorine, 
1631, 1669 
sterilizing rate; 430, 581, 582, 583, 
585, 878, 879, 1205, 1206 
dosage ratio and, 1205 
pH and, 583, 1205 
temperature and, 583 
sunshine and, 
taste, initial and, 258, 1628 
apparatus; 1597 
automatic; 1589, 1669 
for hypochlorite, 1590 
cleaning reagents, 1610 


fire pump, 1838 
for bypothiorite 1591, 1597 
obsolescence and, 65 
small supplies and, 1587 
stoppages, causes, 1608 
ton containers and; consumption 
justifying, 1611 
handling, equipment for, 
1610, 1613 
leakage, provisions for, 1606 
piping and, 1616 
vaporization rate, 1611 
B. coli and; 1012, 1459 
as efficiency index, 1631 
H-ion concentration and, 75 
initial rapid reduction, 1631, 
1634 
raw water limit and, 1462 
contact tanks and, 760 
dosage, 70, 198, 1011, 1459, 1537, 
1539 
double, 395, 761, 880 
efficiency; 1012 
bacterial count, time and, 1634 
pH and, 879 
temperature and, 879 
fish and, 1860 
goldfish and, 1860 
history, 579, 919, 1058, 1067 
hypochlorite and, calcium chloride 
addition to lower freezing point, 
1596 
intermittent, 577 
interruption, typhoid and, 1464 
pre-; 75, 126, 198, 254, 580, 880, 
1211, 1721 
ammonia and, 257, 581, 760, 
1635, 1665, 1701 
carbon and, 1207 


dosage, 1088 
safety factor and, 587 
residual; after-pollution and, 1861 
required; 430, 440, 1536 
fixing velocity and, 
theory, 430, 1537 
triple, 198, 199, 395 
trout and, 1536 
typhoid and, 1469 
see Achlya; Bacteria, iron; Chlo- 
rine; Coagulation; Coagulation 
basin; Color removal; Endameba 
histolytica; Odor; Paper; Taste; 
Zine 
Chlorination, taste and odor; am- 
monia and; 
history, 581 
prior to filtration, 581 
carbon addition, prechlorination 
and, 581, 585 
chlorinous, ammonia and; 258, 581, 
879, 880, 1206, 1695 
residual permissible, 1588, 1627 
temperature and, 1628 
dead ends and, ammonia and, 584 
organic matter and, 1695 
permanganate and, 580 
phenol and; 1147, 1468 
ammonia and; 883, 1206, 1624, 
1627 
dosage and, 197, 198 
carbon; addition, dosage, 197, 198 
filtration, 197 
superchlorination and, 1204, 1210 
wood-stave pipe and, ammonia 
and, 1211 
superchlorination and, 580 
see Odor; Taste and odor 
Chlorine; container; rupture, 1860 
temperature, permissible, 1604 
valve, replacing without empty- 
ing, 1860 


ton containers and, 66, 587 
exposure to; after-effects and, 1619 
treatment for, 1617 
handling, safety and, 1602, 1621 
liquid; specifications, 535 
temperature-pressure __ relation, 
1608 
volume-temperature relation in 
standard containers, 1604 
weight-temperature relation, 
1603 
masks, 1860 
physical and chemical data, 1603 
solubility in water, temperature 
and, 1606 


lant 
1490 
and, 
ater, 
1267 
rine 
tem- 
rin- 
ved, 
nau- 
on); 
bac- 
yrin- 
tice, 
666, 
1633 
9 
and, 
i 
1726 
ion, 
582, 
584, 
(201, 


solution, standardization, 639 
Chlorine absorption; B. coli and, 438 
chlorine-fixing velocity and, 431 

determination, 431 

distilled water and; 432, 437 
treatment to reduce, 432 

nitrite and, 1643, 1655 

substances, various and, classifi- 
cation, 433, 437 

Chlorine, free, determination; benzi- 

dine and; 
derivatives and, 1649 

compounds, study of large number 
as reagent for, 1647 

enedianine and; 


iron and, 1647 
methyl orange and; 435 
distinguishing from chloramine 
and, 639 
manganese and nitrite and, 640 
sensitivity, 640 
methyl red and, 1651 
a-naphthoflavone, sensitivity, 431 
oxidation-reduction potential, ap- 
plication to, 1646 
potassium ferrocyanide and, 435 
starch-iodide; 639, 1652 
iron and, 1237 
manganese and nitrite and, 637, 


sensitivity; 431 
temperature and, 638 
o-tolidin; accuracy, 431 
ammonia and; 1641, 1666 
temperature and, 1628 
iron and, 1234, 1645, 1651, 1658 
manganese interference; 1645, 
1651, 1663 
eliminating, 634, 1664, 1667 
nitrite interference; 1638, 1645, 
1658, 1664, 1667 
eliminating, 634, 636, 1236, 
1642, 1652, 1666, 1667 
reactions involved, 1658 
reagent; modified, 1236, 1657 
and standards, light, de- 
terioration and, 757 
time and, 1642, 1667 
Cholera; epidemic, London, Eng., 
905, 911 
water as vehicle, early realization 
of, 911 
see Vibrio 
Cincinnati, O.; employees, rating, 
1782 


filtration, early, data, 907, 908, 917 
tanks, enclosing in masonry, 1050 
Cladophora; pH variations and, 121 
Cladothrix; identification, 1687 
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see Bacteria, iron 
Clarifier; see Sedimentation; Sof. 
tening 
Clay, bleaching; chlorine adsorption 
and, 649 
cost, 650 
Pikes Peak, specific gravity, 647 
see Coagulation; Coagulation basin; 
Taste and odor 
Cleveland, O.; chlorination, ton con- 
tainers and, 1614 
filtration; floc penetration, 1701 
sand condition, 1703 
gastro-enteritis, water supply and, 
1475 
Coagulation; alum; ammonium, 1227 
bacteria, alumina coating and, 


chlorination and, 254 
clay, bleaching, addition and, 647 
dosage; 70, 1011 
earbon addition and, 1207 
control, Hazen’s curve, 1088 
early use of, 928, 929 
vs. ferric chloride, 1717 
floc; copper adsorption and, 524 
formation, 524 
sulfate content, pH and, 1225 
H-ion’ concentration and; 254, 
1088, 1222 
multiple optimum points, 
1224 


industrial wastes, interference 
and, 253 
vs. iron, 72, 1714 
lime and, 1089 
microérganisms, removal and; 
1720 
chlorination and, 1721 
mixing; flocculator and, savings, 


laboratory experiments, alum 
solution, source, 1084 
mechanical; laboratory and 
plant results, comparison, 
1082 
paddle position and, 1075 
period, paddle speed and 
size and, 1077 
water motion, paddle 
dimensions and, 1078 
period, 255, 336, 511, 876, 
1000, 1070, 1075, 1088 
velocity, 1070, 1071, 1073, 
1077 


patent, 1054 

reactions involved, 1222 

rae alumina, pH and, 1228, 
171 


sludge return and, 255 
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temperature and, 1072 
theory, 
ammonium sulfate and, 879, 883 
anions and, 1715 
carbon addition and, 586, 1208 
chlorinated copperas; 934, 1231, 
1715 
savings and, 1716 
chlorination and, 586 
clay addition and, 761 
corrosiveness and, 742 
ferric chloride and; 1231, 1715, 1717 
chlorine and scrap iron and, 589 
early use of, 171 
H-ion concentration and, 1861 
mud balls and, 1861 
prechlorination, necessity of, 


ferric compounds, advantages, 1717 
ferric sulfate, 934, 1233, 1715, 1716 
history, 928 ; 

hydrogen-ion concentration and, 


iron and lime; early use of, 920, 
928, 1059, 1713 
floc formation and, 524 
reactions involved, 1231 
jar tests, plant results and, com- 
parison, 1243 
mixing period, 395, 760 
sludge return and, 336 
sodium aluminate and, 1228 
theory, 1714 
see Color removal; Manganese re- 
moval; Taste 
Coagulation basin; detention period, 
109, 255, 336, 511, 760, 876, 934, 
1000, 1089 
new, 511 
sludge; discharge into sewer, 337 
stabilization; carbon and, 254, 
1207, 1208, 1210, 1211, 1730 
clay, bleaching, and, 761 
prechlorination and, 254 
Coal; elevator, cost, 331 
un Sond, overhead viaduct and, 
3 


Cocconeis; Elodea and, 123 
Collection; see Billing 
Color; permissible, 1068 
stray current electrolysis and, 598 
Color removal; alum; and filtration, 
1011, 1862 
and sodium aluminate, 1228 
and sulfurous acid, 1214 
chlorinated copperas and sodium 
aluminate, 1716 
chlorination and carbon, 586 
coagulation; pH and, 1715 
theory, 1714 


ferric chloride, 1717 
history, 931 
iron and lime, 1713 
ozone and, 1209 
Colorimeter; 1248 
Columbus, O.; chlorine determina- 
tion studies, 634, 1234 
softening, early, 929 
tank, elevated, 1048, 1049 
Committee reports; cast iron pipe 
specifications, 379, 1 
cross-connections, 1836 
methods of analysis of water purifi- 
cation chemicals, 532 
Concrete; alkali waters and, 1099 
control, 1008 
strength; 7- and 28-day, relation, 


water-cement ratio and, 1010 
sulfate waters and, 1099 
see Dam; Pipe, concrete; Tank 
Condenser; slime, chlorine-ammonia 
and, 882 
Connecticut; cross-connections, 1837 
typhoid epidemics, wells and, 339 
Consolidated Water Co.; metering, 
869 
waste survey, consumption reduc- 
tion 
water supply, 869 
see Utica, N. Y. 
Consumption; Calgary, Alta., 1012 
Canada, 
Denver, Colo., 1028 
Etobicoke Township, Ont., 84 
Eugene, Ore., 1092 
Evanston, IIl., 1027 
freezing weather and, 1165 
Gary, Ind., 1027 
Glencoe, IIl., 335 
Grand Rapids, Mich., 248 
Hamilton, Ont., 36 
Highland Park, III1., 335 
Indianapolis, 1155 
Kenilworth, IIl., 335 
Lake Forest, Ill., 335 
Long Beach, Cal., 769 
Louisville, Ky., 1027 
maximum-average ratio, 34, 248, 
250, 335, 870, 1013, 1027, 1028, 
1155 
metering and, 28, 30, 38, 1184 
New York, N. Y., 1854 
Peterborough, Ont., 1165 
pitometer survey and, 31 
and, 31 
Sheboygan, Wis., 1027 
Trenton, N. J., 593 
Utica, N. Y., 870 
waste water survey and, 870 
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Wilmette, Ill., 335 
Windsor, Ont., 30 
Winnetka, IIl., 335 
see Leakage; Waste 

Contract; construction, purchase of 
materials through contractor vs. 
direct, 1374 

Copper; content, permissible, 524 

etermination, 525 

see Pipe, copper; Services 

Copper sulfate; specifications, 535 
see Iron, corrosion 

Copper sulfate treatment; 524, 1209 


application; continuous; appa- 
ratus, 1732 
to reservoirs, distributing 


and impounding, 1733 
in settling basin, 253 
experiments, early, 919 
residual; removal, alum and, 524 
retention in filters, 524 


see Bacteria, iron; Microscopic 
organisms 
Corrosion; electrolytes, dissimilar, 


concentration cell electrolysis and, 


H-ion concentration, lime and, 259 
metals, dissimilar, galvanic elec- 
trolysis and, 656 
see Iron corrosion; Pipe corrosion; 
Zinc; 
Corrosiveness; coagulation and, 742 
H-ion concentration, high, absence 
of notwithstanding, 1716 
lime treatment and, 934, 1316 
oxygen and; 1343 
reduction and; as index, 1339, 
1347 
original content and, 1343 
treatments, various and, 1324 
red water and; aeration and, 90 


chlorine-ammonia and, 1221, 
1629, 1668 

dead ends and, ammonia-chlo- 
rine and, 584 


pH and, soda ash and, 1315 
prevention, as index of corrosion 
prevention, 1325 
treatments, various and, 1324 
soda ash and, 1316 
sodium hydroxide and, 1316 
sodium silicate and, 1316 
see Calcium carbonate; Lime treat- 
ment; Soil 
Cosmarium; taste and, 124 
Council Bluffs, Ia.; delinquent ac- 
counts and, 539 
Crenothrix; ammonia-chlorine and, 


growth, conditions favoring, 1698 
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identification, 1685 

see Bacteria, iron; Filtration, rapid 
sand; Taste and odor 

Cross-connections; amebic dysentery 

outbreak and, 1836, 1864 

1841 

check valves and; double, inspec- 
tion, results, 733 
inspection, frequency, 1837 
metal vs. rubber seats, 733 

committee report, 1836 

elimination, 725 

fire pump chlorinator and, 1838 

interstate carrier supplies, certifi- 
cation and, 727 

a fixtures, siphonage and, 


regulations, state and city; 1837 
enforcement activities, 1837 
typhoid and, 1864 
Crystalite; see Softening 


Dallas, Tex.; coagulation, chlorin- 
ated copperas and, 1716 
well casing corrosion, 345 
Dam; concrete, gravity; cost, 1013 
design and construction, 987 
earth; construction, 991 
hydraulic fill, 874 
rolled, construction, 572 
Danvers, Mass.; hydrants, painting, 
1834 
Dechlorination; ammonia and, 1589, 
1668 
bisulfite and, 1205 
carbon and; 649 
filtration and, 586 
powdered; addition and, 586 
layer on sand filter and, 586, 
1208 
sulfur dioxide and, 1204, 1696 
Delaware River; water quality, 120 
Delhi, N. Y.; ozone treatment, 929 
Denver, Colo.; consumption, 1028 
distribution system storage re- 
quirements, 1031 
Derwent Valley Water Board; Puech- 
Chabal filters, 923 
Detroit, Mich.; chlorination, am- 
monia and, Nitrosomonas and, 
1639 
chlorine masks, 1860 
gastro-enteritis, water supply and, 
1475 
Springwells plant; filters; gravel, 
451 
sand, 453 
pumping — station, 
selection, 12 


equipment 
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water works; employees, rating, 
1780 
income and operating cost, 793 
Devils Lake, N. D.; water supply, 303 
Diarrhea; epidemic; chlorination, in- 
terruption and, Milwaukee, 1464 
reservoir contamination, Mar- 
seilles, Ill., 244 
see Disease; Dysentery _ 
Disease; water-borne, liability, 325 
see Diarrhea; Dysentery; Gastro- 
enteritis; Typhoid 
Distilled water; see Chlorine ab- 
sorption 
Distribution system; blow-off, side 
mains, necessity for shutting off 
and, 767 
corrosion products, disturbance by 
main failure, 766 
dead end complaints; chloramine 
and, 258, 584, 1624, 1668, 1828 
flushing, frequency, 1092 
water quality deterioration and, 
765, 1624 
design, 1178 
investment, fire protection and, 
1154, 1155 
pressure losses; determining, 1029 
storage, elevated and; 1030 
control methods, 1033 
volume; justifiable, 1032 
required, determining, 
0 


records and, 312, 540, 1182, 1194 
sediment, disturbance by velocity 
variations, 1467 
storage and, 1180 
valves; butterfly, 26 
conditions disclosed by pitom- 
eter surveys, 116 
freezing and, 1164, 1167 
inspection; 314 
frequency, 1182 
installation in mains under pres- 
sure, 831 
location records, 114 
manholes vs. street boxes, 114 
opening direction; 115 
non-uniform, marking and, 
115, 314 
operation; and maintenance, pre- 
cautions, 111 
records, 115 
spacing, 315, 831, 1181 
see Fire protection; Leakage; Main; 
Pipe; Pressure; Storage; Valve 
Dominguez Water Co.; water system, 
earthquake and, 780 
Dover, N. J.; bill collection, practice, 
355 


Dubuque, Ia.; delinquent accounts, 
Dysentery; epidemic, wells and, 342, 
1269 
see Amebiasis; Diarrhea; Disease 


Earthquake; water system damage 
and, 769 
East Bay Municipal Utility District; 
cross-connections, elimination, 725, 
1840 
East Grand Forks, Minn.; water 
treatment difficulties, 195 
Easton, Pa.; see Lehigh Water Co. 
Eastport, Md.; distribution system 
disturbance due to main break, 765 
El Cerrito, Cal.; see East Bay Munici- 
pal Utility District 
Electric power; plant; and water 
works combined, 249 
water works, new, 20 
production; economies of, recent 
changes, 1388 
load factor, economics of, 1392 
rates, 193, 502, 1091 
terms, definition, 1391 
see Hydro-electric 
Electric wiring; ground, bare neutral, 
resolution re, 1853 
Electricity; historical outline, 653 
terms, definition, 654 
Electrolysis; metal loss per ampere, 
598, 665 
stray current; 654, 659 
cement joints and, 660, 664 
earth current density, McCollum 
meter and, 667 
pipe system drainage and, 663, 
668, 671 
survey; codperative, 671 
procedure, 666 
track leakage, reduction, 662, 664, 
668 


water quality deterioration and, 
598, 1678, 1682 
study, systematic, 574 
Elizabeth City, N. C.; color removal, 
1228, 1715 
ground water investigation, 201 
Elodea; Coeconeis and, 123 
taste and, 121 
Emeryville, Cal.; see East Bay 
Municipal Utility District 
Employees; see Water works 
Endameba histolytica; chlorine and, 
1863 
Engine, Diesel; see Pumping station 
Essex Border Utilities Commission; 
taste, chlorine-ammonia and, 1211 
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Etobicoke Township, Ont.; consump- 
tion, 84 
red water, aeration and, 90 
softening plant, 89 
water supply, 79 
Eagan, Ore.; consumption, 1092 
filter plant operation, cost, 1085 
Evanston, Ill.; consumption data, 
1027 
distribution storage, requirement, 
1027 
metering, 1027 
tank, elevated, 1048, 1049 
Evansville, Ind.; gate valves, insert- 
ing under pressure, 831 
metering, 833 


Fargo, N. D.; water supply , 302, 303 
Ferric; see Iron 
Ferrisul; see Coagulation (ferric 
sulfate) 
Ferrous; see Iron 
Filter sand; analysis, sieve calibra- 
tion, 1711 
preparation, hydraulic separator 
and, 1001 
silica solution by hot sodium 
hydroxide, comparison with 
Anthrafilt, 528 
size determination, status, 1711 
see Filtration, rapid sand; Sand 
Filtration; bacterial removal, first 
conception of, 914 
Candy oxidizing filter, 1065 
extent employed, 1278 
history, 903, 1054, 1064 
household, early use of, 928 
Puech-Chabal system, 923 
typhoid and, 248 
upward flow, 906, 913 
Filtration, coal; 1703 
see Anthrafilt; Taste 
Filtration, double; history, 922 
lant, 267 
Filtration, drifting sand; 1065 
lants, 923 
Filtration, pressure; history, 1054 
F rapid sand; air-binding, 


bacteria; 20° count as index of 
operation, 460 
removal, 1012, 1090 

coagulant, without; 1088 
turbidity limit and, 1011 

effluent observation, light in clear 
well and, 1090 

extent employed, tabulation of 
available data, 925 

flow, hydraulics of, formulas, 1707 

function of, 445 


gravel; acid soluble content, limit 
and, 450 
depth and, 257, 265, 450, 499, 876 
1001, 1056, 1089, 1484 ' 
first use of, 1056 
mounding and, 459, 499 
ead loss; final, tice, 1001 
formulas, 1707 
gages, calibration, 460 
increase, rate of, significance, 454 
initial or with clear water, 271, 
455, 1705 
maximum advisable, 447 
history, 916, 921, 1054 
odor removal, 761 
plant; 257 
cost, 499, 515, 1013, 1085, 1485 
design; 
experimental plant and, 507 
new, 261, 265, 336, 507, 876, 999, 
1085, 1482 
operation cost, 1091, 1485 
prechlorination, ammonia and; 257 
nitrite in effluent and, 1665 
rite ae 267, 511, 761, 1090, 1484, 


determination, apparatus, 460 
master controller, 514, 1002 
runs; carbon addition and, 1208 
ferric chloride vs. alum and, 1717 
lime-softened water and, 75 
sand; cleaning, chlorination and, 


coating removal; chloramine and, 
258, 1626 
hosing and, 459 
sodium carbonate and, 459 
condition; am- 


monia and, 1701 
wash water chlorination and, 
1703 


depth, 257, 265, 452, 499, 876, 
1001, 1089, 1484 
floc penetration, 452, 1701 seq. 
mounding, 1703 
mud balls; coagulation, ferric; 
chloride, 1861 
compounds, 1717 
composition, 1703 
Crenothrix and manganese 
bacteria, chlorination and, 
934 
detecting, 458 
elimination, hosing and, 459 
wash and, 1702 
mud, side wall accumulations; 


removal, 459 
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porosity, determination, 271 
shrinkage, 457 
size; 257, 265, 1001, 1055, 1066, 
1701 
index of, effective size and 
uniformity coefficient and, 
453, 455 
specification, 455 
uniform, 1068 
underdrains; 499, 512, 1002, 1089 
cellular bottom and, 499 
design, 448 
false bottom and, 265 
history, 1055 P 
perforated pipe; design, 449, 1035 
first use of, 1056 
perforations, inclined, and, 
38 


ridge and furrow type, sand con- 
dition and, 1702 
Wheeler bottom, 761 
units; depth and, 448 
glass observation panel and, 1090 
glass tube, comparison with plant 
results, 1704 
rectangular, first use of, 921, 1057 
shape and, 445 
size and number, 446 
valves and; 456 
hydraulic ; 457 
maintenance, 460 
wash; air and; 1065 
first use of, 1057 
extent advisable, 459 
frequency, regular intervals vs. 
loss of head and, 1090 
pumping, direct, and, 1090 
rakes, early use of, 1054 
447, 1057, 1090, 1484, 1701, 


controllers, loss of head, size 
and, 456 

determination, apparatus, 
460 


effluent quality and length of 
run and, 1703 
sand expansion; 1090 
formula, 1710 
as index of, 458 
temperature and, 458 
sand loss, coating and, 459 
water; discharge into sewer sys- 
tem, 337 
percentage, 1012, 1090 
recovery, 266, 336 
troughs; design, 455 
height, 1090 
volume, maximum advisable, 
447 


see Filter sand; Filtration; Sand; 
Tank; Taste and odor 


Filtration, slow sand; Anderson proc- 


ess, 924 

extent employed, tabulation of 
available data, 925 

flow, hydraulics, formulas, 1707 

history, 904, 1054 

intermittent, early use of, 917 

prechlorination, ammonia and, 
nitrite in effluent and, 1665 

prefilters and, early use of, 922 


‘rate, 1065 
Financing; 516 


extensions and; 518, 631 
ba or sinking fund bonds and, 

income and operating cost statis- 
tics, 793 

main extensions, as local improve- 
ment, 32, 327 

municipally-owned plants, funds 
diversion, 632 

treatment plant, new, water reve- 
nue certificates and, 270 

water companies, Federal Securi- 
ties Act of 1933 and, 1804 


Fire hydrant; automobile parking 


regulations and, 842 

breakage, traffic accidents and, 838 
capacity, marking, 1834, 1835 

cold weather experiences, 1821 
contamination of water through, 


drain valves; cleaning, 841 
tree roots and, correction, 841 

drainage provisions, 836 

freezing, prevention; blowing off 
and, 1173 
vertical pipe under base and, 1163 

frost; lubricant and, 1164 
upheaval, preventing, 837 

frozen; precaution, steam boiler at 
fires and, 1172 
thawing of, 1159, 1162, 1171 

gate valves and, 837 

inspection and frequency, 313, 840, 
1172, 1182 

installation, precautions, 836 

main thawing, electric, damage and, 
1447 

maintenance, 839 

outlet caps, chains and, 1834 

painting; 332, 790, 838, 1833 
cost, 1834 

purchase orders, information re- 
quired, 835 

records, 840 

requirements, 1180 

spacing, 838, 1181 
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standardization, 836 
use for purposes other than fire, 842 
Fire insurance; rates, water works 
improvements and, 503, 1156 
Fire loss; annual, in United States, 
1153, 1157 
Fire protection; charging for, 32, 631 
distribution system and; improve- 
ment and, 315 
plans in fire stations and, 312 
flow required, National Bd. of Fire 
Underwriters and, 1179 
ae supply and; adequate, value, 
5 


efficiency, increasing, 312 
investment chargeable to, 1154 
liability and, 326 
operating costs, 
chargeable to, 1156 
utilization, effective, 788 
water works employee attendance 
at fires, 313, 1172, 1183, 1835 
Fish; chlorine and, 1860 
see Goldfish; Trout 
Flint, Mich.; filtration data, 1701 
Lac, Wis.; typhoid outbreak, 
well casing corrosion, 346 
Fort Lauderdale, Fla.; red water, 
chlorine-ammonia and, 1221 
softening, 1219 
= Meyer, Va.; chlorination, early, 
921 
Fort Peck Dam; project, details, 874 
town water supply, 876 
Fort Wayne, Ind. ; new filtration and 
softening plant, 283 
Franklin, N. J.; water, zinc corrosion 
and, 49 
Freeport, N. Y.; iron bacteria and, 
1858 


proportion 


Frost; see Fire hydrant; Main; 


Services; Soil 


Gallionella; identification, 1687 
see Bacteria, iron 
Gary, Indiana; consumption data, 
1027 
distribution storage requirement, 
1027 
metering, 1027 
unaccounted for water, 284 
Gastro-enteritis; epidemics preced- 
ing typhoid, 1470 
water supply and; 1471 
purification and, 1475 
see Disease 
Glasgow, Scotland; filters, early, 904 
Glauconite; see Softening 
Glencoe, Ill.; consumption, 335 
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Goiter; see Iodization 
Goldfish; chlorine and, 1860 
Grand Canyon, Ariz.; see Atchison 
Topeka and Santa Fe Railway ’ 
Grand Forks, N. D.; taste, treatment 
and, 197 
water supply, 195, 303 
— Rapids, Mich. ; consumption, 
filtration; mud balls and, 1702 
typhoid and, 248 
main incrustation, recarbonation 
and, 251-2 
sludge, disposal as fertilizer, 
softening; clarifier and, 489, 976 
lime, slaking and feeding, 753 
sludge, disposal, 488 
water works, 247 
<n Scotland; filters, early, 


Greensand; see Softening 

Greenville, Tenn.; pre-ammoniation, 
581, 878 

Griffin, Ga.; customer accounting, 487 

Grinnell; well casing corrosion, 346 

Guelph, Ont.; taste, wood pipe and, 
chlorine-ammonia and, 1211 


Hackensack Water Co.; taste and 
odor; carbon and copper sulfate 
treatment, 1733 

determinations, 1677 
transmission main construction, 
1015 
water quality deterioration by 
stray current electrolysis, 1677 
Hamburg, Ger.; filters, early, 911 
Hamilton, Ont.; consumption, meter- 
ing, rates, 36 
Hardness; depth and, 199 
laundering and, 79 
of streams; clay-bearing and, 648 
flow and, relation, 371 

of water supplies in United States, 
data, 1279 

see Soap; Softening 

Harrisburg, Pa.; perforated pipe 
underdrains, early use of, 1056 

Hartford, Conn.; domestic water use, 
rate tests, 821 

Hawthorne, N. Y. ; pipe joints, com- 
pounds and, 389 

Health; alkali waters, significance of. 
various constituents, 1096 
silver and, 237 
zine and, 53 
see Disease 

Helena, Mont.; typhoid damage case, 
128 
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Henderson, Ky.; ultra-violet ray 
treatment, 929 
Hespeler, Ont.; taste, Crenothrix 

and, 1212 
Highland Park, Ill.; consumption, 335 
Hobart, Ind.; ozone treatment, 929 
Hoboken, N. J.; aeration, early use 
of, 933 
Hot water system; see Meter 
H. T. H.; see Calcium hypochlorite 
Hudson, N. Y.; filters, early, 910 
Hull, Que.; rates, 504 
waterworks system; 501 
financial data, 503 
Huntsville, Ont.; taste, carbon and, 
1211 
Hyattsville, Md.; see Washington 
Suburban Sanitary District 
Hydrant; see Fire hydrant 
Hydro-electric; water and power 
rights, evaluation, 1386, 1398 
see Electric power 
Hydrogen-ion concentration; adjust- 
ment; extent employed, 1280 
lime and, 761, 1861 
yeast and, 1830 
variations, Spirogyra and Clado- 
phora and, 121 
see Chlorination; Coagulation; 
Corrosiveness 
Hydrogen sulfide; in polluted river 
water, 197 
removal, ferric chloride coagula- 
tion and, 1717 
Hydrotite; see Pipe joint 
Hypochlorite; see Calcium  hypo- 
chlorite; Chloride of lime; Chlorin- 
ation 


Ilkeston and Heanor Water Bd.; 
iodization, 932 

Illinois; cross-connections, control, 
1842 


drought, water supplies and, 244 
wells; control, 1842 
supplies; prevalence, 338 
public, first, 346 
Incubator; 20°C., plans for, 1239 
— ; delinquent water accounts, 


Indiana Section; 26th meeting, 283 

Indianapolis, Ind.; well waters, hard- 
ness, 1270 

Indianapolis Water Co.; algae, chlo- 
rine-ammonia and, 1624 
ton containers and, 


consumption, 1155 
fire protection, water works invest- 
ment and, 1155 


metering, 827 

tank, elevated, 1048 

unaccounted for water, 284, 827 

well supplies, private, observations 

re, 1259 

Infiltration gallery; history, 903 
Intake; break, typhoid and, 505 

ice and, 978, 983 

new and cost, 1086 

pipe, steel; coating, bitumastic, 


with Victaulie couplings, 


tunnel, 1452 
Iodine; content, desirable, 885 
Iodization; cost, 931 
dosage, 932 
extent employed, 931 
Iowa; railroad water supply condi- 
tions, 739 
river waters, quality, 740 
well waters, quality, 349, 740 
Iowa Water Service Co.; delinquent 
accounts, 538 
Iron; content, limit and, 1098 
oxidation; alkalinity and, 1324 
oxygen required, 620 
plumbing, staining and, 90 
see Corrosiveness 
Iron bacteria; see Bacteria, iron 
Iron chloride, ferric; cost, 1232 
crystalline and anhydrous, melting 
point, 1232 
forms available, 1231 
see Coagulation; Sewage; Softening 
Iron corrosion; copper sulfate and, 


mechanism of, 1347 
see Corrosion; Corrosiveness; Pipe 
ine determination; thiocyanate and, 
1236 
Iron removal; aeration, lime and 
filtration, 87 
filters containing iron bacteria and, 
1858 
history, 930 
zeolite and, 93, 361, 609, 610 
Iron sulfate; ferric, handling, 1715 
ferrous; analysis, 535 
composition, 1230 
cost, 1230 
specifications, 535 
see Coagulation 
Irrigation water; alkali and, 1100 
boron and, 889 
quality and, 885, 888 
sodium carbonate and, 1100 


Jacksonville, Fla.; meter practice, 
1174 
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Jacksonville, Ill.; water supply; dam 
washout, 245 
drought and, 245 
Jacksonville, Tex.; new pump, sav- 
ings and, 67 
Jamestown, N. D.; water supply, 303 
Jersey City, N. J.; early chlorination, 
920, 1058 
Jute; see Bacterium coli; Pipe joint 
Kansas; ground water supplies, 
quality, 350 
Kansas City, Mo.; coagulation, early 
use of, 928 
filtration, early experiments, 913 
Katadyn; sand; cost, 236 
stability, 234 
sterilization, 218 
sterilizator-jar, 231 
Kenilworth, Ill.; consumption, 335 
Kenosha, Wis.; wells, 346 
Keyport, N. J.; iron removal, early 
use of, 930 
Knoxville, Tenn. ; purification plants, 
old and new, 1053 
typhoid, reduction, 1062 


Laboratory; water works, value, 577 
see Purification 

Lake Forest, Ill.; consumption, 335 

Lancaster, O.; zeolite softening, 624 

La Porte, Ind.; delinquent accounts, 
284 


Laundry; water quality and, 885, 886 

Lausen, Switzerland; typhoid epi- 
demic, early, 911 

ee sprinkling; rates, special and, 
83 


restrictions, 1832 
Lawrence, Mass.; filters, early, 917 
Lawrence Experiment Station; early 
filtration experiments, 915 
Lead; corrosion, soil and, 182 
see Pipe, joint; Services 
Leadite; see Pipe joint 
Leakage; detection, dye method, 1431 
survey; aquaphone; 1414, 1431 
cost per unit volume saved, 
1415, 1418, 1420, 1424, 1425 
limitations, 1424 


leakage; found, classification, 
1420, 1424 
non-visible of large volume, 
1424 


volume, estimation; 1426 
from services, 1425, 1427 
night flow and, 1426 
pitometer; cost, 873 
gaging points, permanent, 
873 


results, 31, 870 
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Lehigh Water Co.; purification pro. 
cedure, 588 
taste and odor, 120 
Leptothrix; identification, 1685 
see Bacteria, iron 
Level; see Telemetering 
Lime; analysis, 535 
cost, 97, 269, 750, 751, 1091 
solubility, 755 
specifications, 493, 535 
storage, 751 
types, 750 
Lime treatment; mixing period and, 


— vs. hydrated lime, cost and, 
slaking; 752 
heat generated, 752 
temperature and, 754 
see Coagulation; Corrosiveness; 
Main; Softening 
Lincoln, Eng.; early chlorination, 
920, 1067 
Lithium; significance in water, 885 
Little Falls, N. J.; filters, early, 921 
Eng. ; Cholera epidemic, 905, 
filtration, early, 904, 905, 912, 914 
London, Ont.; fire loss, suit re, 326 
main failure, damage and, suit re, 


Long Beach, Cal.; consumption, 769 
water system, earthquake and, 769 
Long Beach, Ind.; ozone treatment, 


regen Cal.; aqueduct growths, 


chlorination, 577 
electrolysis investigation, 574 
ground water basin replenishment; 
gravel pit spreading and, 428 
ne spreading grounds; 423, 
cost, 424, 428 
meters, hot water damage, 694 
Owens River aqueduct, capacity 
increase, 575 
pipe coating studies, 573 
sewage reclamation, 577 
surface storage costs, 428 
water supply; boron and, 577 
problem, 422 
Los Angeles County; future industrial 
water supply, sewage reclamation 
and, 422 
Louisiana, Mo.; filter gravel, early 
use of, 1056 
Louisville, Ky.; chlorination, early, 
920 
consumption data, 1027 
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distribution storage requirement, 
1027, 1032 
filtration, early data, 908, 912, 917 
metering, 10 
tank, elevated, control, 1033 
Lowell, Mass.; iron and manganese 
removal, 930 
Lynwood, Cal.; water system, earth- 
quake and, 779 


Macon, Ga.; customer accounting, 
486 


Magnesium; limit for drinking water, 
1097 

Magnesium sulfate; physiologic effect 
and limit for drinking water, 1097 

Maidstone, Eng.; early chlorination, 
920 

Main; cleaning; coating application 
following; 1827 } 

asphalt, electrical method, 
1828 


cement and, 1828 
sand blast vs. wire brush 
cleaning and, 1827 
permanency of results; 1827 
chlorine-ammonia and, 1828 
concrete, 1034 
Crenothrix, ammonia-chlorine and, 


584 
depth, practice, 1159, 1172, 1173, 
1431, 1444 


failures; flood damage, liability 
and, 326 
frequency, 27 
leakage, large, and, 23 
valves; automatic and, 25 
quick-closing and, 23 
freezing; breakage and, 1168, 1444 
depth and, 1444 
electric heating and, 
6 
snow removal and, 1170, 1172 
frozen, thawing; electric; 1162, 
1170, 1438, 1446 
apparatus, selection, 1448 
current density required, 
1441, 1447 
difficulties and, 1446 
joints; compounds and, 1162, 
1439, 1446 
melting and, 1440, 1447 
permanent connections and, 
1447 
taste and odor and, 1440, 1447 
hot water and, 1438 
methods, 1445 
steam and, 1171 
incrustation, softening and, recar- 
bonation and, 251-2 


iron bacteria, removal; air blowing 
and, 1697 
cleaning and, 1697 
sterilization and, 1697, 1699 
steel, 1034 
sterilization; early 920 
jute packing and; 743, 746 
vs. cotton, eost and, 747 
transmission, pitometer stations, 
rmanent, 1018 
tuberculation; ammonia-chlorine 
and, 584, 1668, 1860 
biological origin, 1829 
iron bacteria and, 1685 
lime and, 1828 
see Distribution system; Financing; 
Leakage; Pipe 
Manganese; impounding reservoir, 
draw-off level and, 1664 
removal; history, 930 
iron and lime and, 934 
zeolite and, 610 
see Chlorine, free, determination 
Manitoba Agricultural College; water 
treatment, 198 
Marseilles, Ill.; diarrhea outbreak, 


244 
Marshalltown, Ia.; delinquent ac- 
counts, 539 
filters, early, 910 
water works improvements, 330 
Maryland; PWA work and, 1373 
Materials; see Contract 
= ; technical, poor speech at, 
Memphis, Tenn.; iron removal, 930 
Merthyr Tydfil, Wales; drifting sand 
filters, 924 
Meter; accuracy; age and, 823 
practice, 1175 
flow through, rate and, 821, 1175 
freezing, 1436 
gear train, oil-enclosed, 828, 1176 
damage, hot water; 1176 
charging for, 696 
check valves and, 700 
695 
pistons; hard rubber, 693 
resistant; 697 
testing procedure, 699 
protection valves and tests of, 701 
repair cost, 695 
installation and cost, 33 
maintenance; 827 
cost, 34, 1176 
suggestions, 829, 1176 
records, 825 
research laboratory, 819 
reversal, 1826 
selection, 825 


\ 
and, 
and, 
{ abe 
NSS}; 
ition, 
921 
914 i} 
it re, | : 
, 769 
|, 769 
nent, | 
vths, 
nent; 
423, 


1902 


size required, determination, 826 

standardization, 35 

testing; 820 
equipment, 824, 1175, 1176, 1193 
flow rate and, 821, 1175 
frequency, 828 
periodic, advisability, 1175 

under-registration, pitometer sur- 
vey and, 870 

Meter reading; 1134 

consumption, high, 
and, 1191 

cost, 34 

frequency, 1174, 1788 

occupants, absence, practice re, 
1136, 1191 

practice, 1190 

readers, qualifications 


notification 


required, 


subtractions by reader, 485, 1190 
Metering; advantages, 1184 
Canada and, 28 
Chicago, 1818 
consumption and, 28, 30, 38, 1184 
cost, 33, 38 
Dover, N. J., 355 
Evanston, lil., 1027 
Evansville, Ind., 833 
Gary, Ind., 1027 
Indianapolis, 827 
Louisville, Ky., 1027 
New York, 1787, 1854 
St. Paul, Minn., 1826 
savings and, 34, 190 
Sheboygan, Wis., 1027 
South Gate, Cal., 785 
Staunton, Va., 1189 
Utica, N. Y., 869 
Windsor, Ont., 30 
see Telemetering 
Methyl orange; see Chlorine, free, 
determination 
Methyl red; see Chlorine, free, de- 
termination 
Microscope light; 1252 
Microscopic organisms; chlorination, 
ammonia and, 881, 1624, 1721 
copper chloride and, chlorine and 
copper and, 589 
in delivered water, limit and, 1722 
impounding reservoir, drawing 
from bottom and, 1862 
see Bacteria, iron; Coagulation; 
Copper sulfate; Hydrogen-ion 


concentration; Taste and odor 
Middleboro, Mass.; iron and manga- 
nese removal, 930 
Middlekerke, Belgium; chlorination 
and chloride of iron coagulation, 
early, 920, 1713 
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Millwood, N. Y.; pipe joints . 
pound and, 385 


Milwaukee, Wis.; gastro-enteritis 
water supply and, 1471 . 
rates, 1486 


storage, distribution system, 103] 
tank; elevated, control, 1033 
steel, welded, 1049 
typhoid; 1469 
epidemic, 1464 
water; chlorination, 1459 
pollution, conditions, 1452 
purification plant; cost data, 1485 
new, 1481 
opposition to, 1477 
_ purification eget 1450 
Mine waste, coal; pollution, extent, 
West Virginia, 1849 
— program, Ohio River basin, 


Mineral content; alkali waters, suit- 
ability for various purposes, 1093 
—™ for various purposes, 


Minneapolis, Minn.; iodization, pro- 
posed, 931 ? 
taste and odor, 1720 
Minot, N. D.; water supply, 303 
Mississippi River; water quality, 70 
Missouri Valley Section; financial 
data, 542 
meeting, 19th, 538 
membership data, 542-3 
Mixing; aeration and, 876 
Aer-O-Mix and, 261 
apparatus, laboratory, 1243 
basin, baffled, 255, 263, 395 
flocculator and, 66, 255 
history, 1060 
mechanical; 71, 1089 
power consumption; 1070, 1071 
paddle speed and, 1083 
spiral, 511, 760, 1000 
see Coagulation; Lime treatment; 
Softening 
Montana; alkali waters, classifica- 
tion, 1095 
State Bd. of Health, powers and 
duties, 129 
Montreal; cross-connections, regu- 
lations, 1837 
filtration, double, 923 
Moorhead, Minn.; water supply, 302 
Mougeotia; taste and, 124 : 
Mount Clemens, Mich.; filtration, 
mud balls and, 1702 
Muntz metal; see Pipe, brass 
Murphysboro, Ill.; tornado, dam- 
aged services and, 244 
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Muscatine, Ia.; delinquent accounts, 
538 

Mussel, fresh-water; B. coli in water 
and, 


Napanee, Ont.; taste, carbon and, 
11 


a-Naphthoflavone; see Chlorine, free, 
determination 
Navicula; taste and, 124 
Neva River; water composition, 219 
New Bedford, Mass.; pipe, bitumastic 
lining, 1830 
New Brunswick, N. J.; chlorination, 
ammonia and, efficiency, 1631 _ 
pumping station, electrification, 
savings and, 67 
New Jersey; cross-connections, 1838 
New Orleans, La.; early filters, 914, 
917 
softening, early, 929 
New Rochelle Water Co.; telemeter, 
early use of, 1510 
New Toronto, Ont.; taste, carbon 
and, 1211 
New York, N. Y.; Achlya growths, 
1699 
centrifugal pumps, water hammer 
and, 1833 
chlorination, early, 920 
consumption, 1854 
delinquent accounts, 1792 
free water, 1788 
hydrants, painting, 1834 
iron bacteria, 1698 
lawn sprinkling restrictions, 1832 
main; cleaning, 1827 
failures; 27 
leakage, large and, 23 
meter reading and billing, 1788 
metering, 1787, 1854 
pipe; bitumastic lining, 1829 
corrosion experiments, 1315 
rates, 1787 
valve operating equipment, 25 
waste surveys, results and costs, 
1414 
water department, financial his- 
tory, 1787 
New York State; cross-connections, 
1838 
frozen pipes, data, 1442 
plant operators, training, 861 
water supplies; 1587 
manganese and, 1663 
New York University; sanitary en- 
gineering laboratory, equipment, 


Newberry, 8S. C.; customer account- 
ing, 485 


Newton, Mass.; _bitumastic-lined 
pipe, friction coefficient, 897 
Niagara Falls, N. Y.; chlorination, 
early, 921 
Nitrate; nitrifying bacteria and, 1639 
Nitrification; 1639 
Nitrite; chlorine and, 1643, 1655 
determination, a-naphthylamine, 
manganese interference, elimi- 
nating, 637 
nitrifying bacteria and, 1638 
see Chlorination; Chlorine, free, 
determination 
Nitrobacter; nitrification and, 1639 
Nitrosomonas; nitrification and, 1639 
nitrite formation in chloramine- 
treated water and, 1639 
Norfolk, Va.; color removal, 931 
North Adams, Mass.; flood, supply 
main failure and, 868 
North Carolina; plant operators, 
training, 860, 866 
stream gaging, crisis and, 351 


Oakland, Cal.; see East Bay Munici- 
pal Utility District 
Oberlin, O.; softening, early, 929 
Obituaries: Myron Borland Rey- 
nolds, 397 
George W. Fuller, 950 
William Gore, 1101 
Odor; aeration and, 761 
coagulation, ferric chloride and, 
1717 
filtration and, 761 
microorganisms, aeration and, 1721 
prechlorination and, 761 
see Taste 
Odor determination; air dilution 
method; 762, 1670 
accuracy, 1676 
mercury apparatus, 1681 
osmoscope and, 1673 
vs. mater dilution method, 1680, 
185 


water dilution method; 762, 1670 
accuracy, 1672, 1679 
nosepiece, sensitivity variation, 
1680 


results, comparison with stand- 
ard method, 763, 1678 
Weber-Fechner law and, 1670 
Ohio; cross-connections, 1838 
mine sealing program; 1846 _ 
operators, training, supervisors 
from larger communities and, 860 
Ohio River; mine sealing program, 
1843 
Okmulgee, Okla.; filters, early, 907 
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Oligodynamic action; discovery, 217 
see Katadyn; Silver 
Omaha, Neb.; coagulation, early 
use of, 928 
Ontario; main extensions, Local Im- 
provement Act and, 327 
taste problems and treatments, 1210 
water works, law and, 324 
well supplies, 79 
Organic matter; see Chlorination, 
taste and odor 
Orifice meter; 711 
Orillia, Ont.; ‘taste, earbon and, 1211 
Ont. ; drifting sand filters, 
Ottawa, Ont.; chloramine treatment, 
506, 878, 1205 
filter plant, new; 507 
cost, 515 
taste, carbon and, 1210 
typhoid, reduction by disinfection 
of water, 505 
water works system; 505 
frost conditions and, 1166 
Ottumwa, Ia.; softening and filtra- 
tion plant, new; 260 
cost data, 268 
Oxygen demand, determination; 1239 
incubator for, 1240 
Oxygen dissolved; see Corrosiveness 
Ozone treatment; 199 
efficiency, 1209 
extent employed, 929, 1209 
see Color removal; Taste and odor 


Panther Valley Water Co.; bitu- 
mastic-lined steel pipe, friction 
loss, 1 

Feuer mill; slime, chlorine-ammonia 
and, 

Paris, France; filters, early, 905 
ozonization, 1209 
Suburban Water Companies, gravel 

wall wells, 716 

Peekskill, N. Y.; chlorine-ammonia, 
nitrite and, 1665 

Penicillium; 1699 

Pennsylvania; mine sealing program, 
1847 

Perchloron; 589 
available chlorine content, 1593 
stability; 1594 

soda ash and, light and temper- 
ature and, 1595 

Permanganate; see Chlorination; 
Taste and odor 

Peterborough, Ont.; water works, 
frost conditions and; 1160 

consumption and, 1165 

Phenol; colloidal solution and, 646 


Philadelphia; aeration experi 
early, 933 
chlorination, early, 921 
filtration, early data, 907, 922 

Piedmont, Cal.; see East Bay Municj- 

pal U tility District 

Pipe; line; blow-offs and, 1017 

investment in, in United States, 

] d 

eakage; determination, 1 
1023 


specifications; 385, 389, 599 
unit of measurement, 387 
vaults, design, 1018 
see Aqueduct; Main 
Pipe, asbestos cement; corrosion, 
electrolysis and tuberculation, re- 
sistance to, 597 
costs, 605 
— and service connections, 


friction coefficient, 602 
impermeability, 599 
joints, Simplex, 599 
eakage, 599 
manufacture, 596 
strength, 598 
Pipe, brass, corrosion; corrective 
water treatments, various and; 
1318 
carrying capacity and, 1325 
soil (Muntz metal), 181 
Pipe, cast iron; breaks and; 23, 379 
earthquake and, 772, 777, 779, 787 
corrosion, silicon addition and, 179 
cement, earthquake and, 787 
ife, 1033 
line; carrying capacity, age and, 
1030 


construction, 1015 
railroad crossing, 1022 
river crossing, 1023 
lining; bitumastic enamel; empty 
in cold weather and, 1830 
friction coefficient, 897 
spun, thickness, 1829 
tapping and cutting and, 
1830 
whitewashing and, 1829 
cement; 1034 
thickness, 1257 
specications, sectional committee 
ort, 379, 1255 
fo, ipe coating; Pipe corrosion; 
Pipe flow; Pipe joint 
Pipe, cement- lined; hardness and 
alkalinity increase, coating and, 
1829 
Pipe coating; bitumastic enamel, 
pipe joint compounds and, 390 
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Bureau of Standards study, 176, 
182 
expenditure, justifiable, deter- 
mining, 8 
external; asphalt and; 183 __ 
and coal tar, machine vs. 
hand application, 895 
cement mortar; 892, 894 
vs. concrete, 895 
concrete, life, 895 
cracking, soil adherence and, 573 
damage during installation, 893 
thickness, 183 
interior; bitumastic enamel; cen- 
trifugal application, 897 
and, 898 
carrying capacity and, 896 
metallic, 180 
testing, 573 
see Main; Pipe, east iron; Pipe, 
steel 
Pipe, concrete; earthquake and, 771 
steel cylinder reinforced; fabrica- 
tion, 1003 
friction coefficient, 1007 
joints, 1005 
1006 
see Distribution system 
Pipe, copper; corrosion; corrective 
treatments, various and; 1322 
carrying capacity and, 1325 
soil and, 182 
Pipe corrosion; Bureau of Standards 
study, 176 
loss, annual, 891 
see Corrosion; Corrosiveness; Pipe, 
brass; Pipe, copper; Pipe, steel; 
etc. 
Pipe flow, friction loss; determina- 
tion, 6 
lining and, 896 
power consumption and, 603 
see Pipe, asbestos cement; Pipe, 
steel 
Pipe, galvanized; coating thickness, 
variations and, 180 
corrosion, protective film formation 
and, 1343 
line, Grand Canyon, Ariz., 705 
see Pipe, steel 
Pipe joint; ball-and-socket, early, 904 
caulking; braided cotton; advan- 
tages, 745 
leakage reduction and, 748 
jute, B. coli and; 743, 746 
bibliography, 745 
braided cotton substitution 
and, 744, 746 
acceptance, criterion, 


advantages and disadvantages, 
383 

coating damage, freedom from, 
389 


durability; 386 
electric ote and, 1162, 1439, 
1446 
vs. lead; cost and, 384 
leakage and, 385 
leakage; 386 
cotton caulking yarn and, 
748, 749 
decrease with time, 387, 389 
testing, period after filling, 
389, 390 
repair and, 391 
strength, 386 
suction line and, 391 
training necessary, 384, 390 
vibration and shock and, 384 
rubber, durability, 601 
see Electrolysis; Pipe, asbestos 
cement; Pipe, cast iron; Pipe, 
steel 
Pipe, lead; corrosion, corrective 
water treatments, various and; 
1318 
carrying capacity and, 1325 
see Lead; Services 
Pipe, steel; coating; 1016 
exterior; bitumastic enamel, 5 
bituminous, and surrounding 
with sand, 574 
interior; bitumastic enamel; ap- 
plication, centrifugal, 4 
friction loss and, 1 
slipping and, whitewash- 
ing and, 4 
cement, corrosiveness cor- 
rective treatments and; 
1322 
carrying capacity and, 
1325 


corrosion; 979 
corrective water treatments, 
various and; 1318 
carrying capacity and, 1325 
earthquake and, 773, 777, 779 
encased in concrete, earthquake 
and, 783 
galvanized, corrosion, corrective 
treatments, various, and; 1318 
carrying capacity and, 1325 
joints, Dresser couplings and, 
bends and, 2 
line; construction, 1015, 1020 
cost, 498 
leakage, 1024 
railroad crossing, 1021 
river crossing, 1023 
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valves, Dresser couplings and 
1017" pings 


welded; construction, 2 
cost, 1086 
see Intake; Main; Pipe; Pipe coat- 
ing; Pipe corrosion; Pipe flow 
Pipe, wood-stave; earthquake and, 
779, 783, 787 
life, 979 
line, replacement, 844 
see Chlorination, taste and odor 
Pipe, wrought iron; corrosion, cor- 
rective treatments, various and; 
1318 
carrying capacity and, 1325 
galvanized, corrosion, corrective 
treatments, various and; 1322 
carrying capacity and, 1325 
Pitometer; see Leakage; Main 
Pittsburgh, Pa.; Brilliant Pumping 
Station; cost, 193 
electrification, 189 
savings and, 67, 193 
filtration, early experiments, 917 
metering, 190 
Plumbing; fixtures, siphonage into 
supply and, 1837 
health hazards and, 1842 
Pocatello, Idaho; ammonia-chlorine, 


Pollution, industrial wastes; inter- 
ference with coagulation, 253 
see Mine; Sugar 
Portland, Ore.; chlorine-ammonia 
and, 882 
swimming pools, chlorine-ammonia 
and, 883 
Potassium permanganate; see Per- 
manganate 
Pottery industry; water quality and, 
885, 890 
Poughkeepsie, N. Y.; filters, early, 
910, 1054 
Power; see Electric; Hydro-electric; 
Pumping station 
Pressure; consumption and, 31 
a 31, 593, 699, 785, 869, 877, 
109 
recorders, advisability, 1182 
requirement, 1028, 1178 
see Distribution system; Tele- 
metering 
Protozoa; in organic matter under- 
lying chlorine-containing water, 
649 
Providence, R. I.; coagulation; ferric 
sulfate and, 1715, 1716 
iron and, 1861 
filtration, early data, 910, 916 


iron and manganese removal, 930 
purification procedure, 934 

ump; stage variations, provigj 

93 » PYOvision 
hs centrifugal; air chambers and, 


characteristics, plotting, 707 
check valve; cone type, 192 
head loss and, 708 
selection, 709 
discharge; nozzle velocity, maxi- 
708 
valve, automatic operation, 1 
1494 
— electric; efficiency, 193, 595, 


installations; 393, 502 
high lift, 704 
new; 12, 67, 331, 1090 


cost, 332 
load variations, provision for, 
18, 21 
motors, induction vs. synehro- 
nous, 709 


operation; automatic, 595, 705 
cost, 332, 1091 
priming devices, 711 
vs. steam vs. triple expansion 
pumps, costs, 15 
testing, 997 
efficiency, 67 
relief valves, 710 
rings, straight vs. labyrinth, leak- 
age and, 709 
suction, single vs. double, 708 
water hammer, cone valves and, 
1832 
see Pumping station 
Pumping engine, steam; lubrication, 
mechanical, savings and, 69 
triple expansion, vs. centrifugal 
pumps, costs, 15 
Pumping station; 248 
booster; 250 
centrifugal pumps, electrically- 
driven and; 590, 594 
control, automatic, 591 
cost and, 593 
vs. elevated tank, 591 
cost, 193 
drive; electric; 395 
automatic; 1492 
telephonic supervisory 
system, 1503 
change to, savings and, 67, 


efficiency, 396 
equipment selection, 706 
noise reduction, 1500 
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vs. steam, costs, 190, 332, 
594 
switching equipment, 21 
units, number and size, 707 
with adjoining steam gener- 
ating plant, 20 
low lift, water turbines and, 
cost, 19 
standby, Diesel, 514 
steam, efficiency, 500 
water turbines; 501, 514, 515, 993 
efficiency, 998 
standby, electric, 993 
earthquake and, 771, 773, 780, 
781, 782 
efficiency and reliability, increas- 
ing, 316 
equipment, selection, 12 
headers, welded vs. flanged, 711 
heating, electric, 393, 395 
improvements, fire insurance rates 
and, 503 
inefficient and obsolete, replace- 
ment, savings and, 66 
new, 191, 336, 993 
vibration and, court case and, 327 
see Turbine 
Purchasing; see Contract 
Purification; bibliography, 935 
tro-enteritis and, 1475 
istory, 902, 1053, 1064 
natural, clay and, 648 
plant; operation, laboratory con- 
trol, history, 1060 
operators; licensing of, 864 
training; college courses and, 


individual instruction 
and, 860, 861 

short schools and, 859, 
867 

supervisors from larger 
community and, 860, 
863 


provision of, educational cam- 
paign and, 507, 1481 
procedure, ideal, 587 
reduction and, 932, 1063, 
see Chlorination; Filtration; Sof- 
tening; Sterilization; Storage; 
etc. 


Quebec; cross-connections, regula- 
tions, 1837 
Quincy, Ill.; coagulation, iron and 
lime, early use of, 1713 
softening plant; 70 
operating cost, 75 


Radioactivity; bibliography, 475 
human system, effect on, 461, 467 
nature of, 461 
poisoning; 461 

waters and, 470, 474 
radioactive substances; distribu- 
tion in earth crust, 
elimination from body, 471 
radium, fatal dose, 473 
units of measurement, 465 
of various waters, 466 

Railroad supplies; coagulants used 
in city supplies and, 742 
Iowa conditions, 739 
rates paid, 742 
track pans and, 737 
treatment; cost, 739 

lime-soda, extent, 739 
savings and, 742 
volume used, 735, 738 

Rainfall; drought of 1930, water 
supply and, 244 
Elizabeth City, N. C., 203 
see Run-off 

Rariton, N. J.; early filtration and 
coagulation, 928 

Rates; 631 
Brooklyn, N. Y., 1788 
city limits, consumers outside, 

practice, 1193 
flat; advantages and disadvan- 
tages, 37 
vs. meter, 29, 523, 1184 
Hamilton, Ont., 36 
Hull, Que., 504 
lawn sprinkling and, 1831 
making; Johnson bill and, 1384 
new aspects, 1382 
Milwaukee, 1486 
minimum, 35 
New York, 1787 
railroad supplies and, 742 
service charge, 32 
Toronto, Ont., 38 
Windsor, Ont., 31 
Winnipeg, Man., 35 
see Fire protection 

Reading, Mass.; iron removal, early 
practice, 930 

Reading, Pa.; telemetering, 1529 

Records; fire-proof vaults, advis- 
ability, 244 
see Fire hydrant; Meter 

Red River Valley water problem; 301 
Missouri River diversion as solu- 

tion, 306 

Red water; see Corrosiveness 

Redmond, Ore.; chlorine-ammonia 
and, 882 
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Redondo Beach, Cal.; iron bacteria, 
chlorine-ammonia and, 1624 
Reservoir; contamination, diarrhea 
outbreak and, 244 
cost, 269 
covering, advisability, 1032, 1062 
distribution; concrete; 498 
earthquake and, 770, 776 
open, B. coli and, ammonia- 
chlorine and, 882 
steel tanks, group of, earthquake 
and, 770 
impounding; costs, annual, 428 
site, clearing, 987 
lightning, damage and, 244 
see Microscopic; Standpipe; Stor- 
age; Tank 
Rhode Island; cross-connections, 1841 
Richmond, Cal.; see East Bay Munic- 
ipal Utility District 
Richmond, Va.; algae, chlorine-am- 
monia and, 1624 
chlorination, ton-container equip- 
ment, 1613 
dead end troubles, chlorine-am- 
monia and, 1829 
filtration data; 1703 
early, 906 
“floceulator,”’ savings and, 66, 255 
treatment; plant, 253 
procedure, 253, 587 
Ill.; dysentery outbreak, 
Rochester, N. Y.; iodization, 931 
Ont.; drifting sand filters, 
9 
Rome (ancient); water supply, 903 
Roseburg, Ore.; chlorine-ammonia 
and, 882 
Run-off; rainfall and, 163 


Saginaw, Mich.; taste and odor treat- 
ments, 1723 

— Johnsbury, Vt.; filters, early, 
9 

Saint Louis, Mo.; coagulation, early 
use of, 928, 1059 
filtration, early data, 908, 913, 924 
Howard Bend plant, construction 

and cost data, 495 

experiments, early, 


softening, early practice, 929 
Saint Louis County Water Co.; de- 
linquent accounts, 539 
purification and pumping plant, 392 
Saint Paul, Minn.; metering, 1826 
water bill adjustments, 1826 
Saint Thomas, W. I.; drifting sand 
filters, 924 
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San Leandro, Cal.; see East Bay 
Municipal Utility District 
Sand; gravel, size and, dividing 
point, 450 
specific gravity, 272 
see Filter sand; Water ground 
Sandusky, O.; elevated tank, 1048 
Saprolegnia; 1699 
— Ste. Marie, Mich.; iodization, 
Scenedesmus; taste and, 124 
Screen; revolving, 994 
Seattle, Wash.; pipeline, new; 898 
— justifiable expenditure, 


Sedimentation; early studies, 927 
Sedimentation basin; copper sulfate 
treatment in, 253 
detention period, 876 
ice formation on, 1169 
sludge removal, continuous, costs 
and ice and, 499 
Selenastrum; taste and, 124 
Services; broken, damage and, liabil- 
ity and, 327 
cast iron; 770 
earthquake and, 773 
copper; 65 
earthquake and, 786 
<a ; dissimilar metals and, 
80 


various materials and, 180 
damage during tornado, 244 
depth, practice, 1444 
flow-pressure loss diagram, 1425 
freezing; building foundations and, 

1168 


depth and, 1444 

drainage system catch basins 
and, 1164 

factors, 1434 

prevention during shut down, 


snow removal and, 1435 
frozen, thawing; charge for, 1160, 
1171, 1446 
electric; 1159, 1161, 1170, 14387, 
1445 


apparatus; cost, 1445 
requirements, 1441 
selecting, 1448 

breakage and, 1447 

copper and, 1441, 1446, 1447 

cost, 1165, 1170, 1439, 1446 

current; alternating vs. di- 


rect, 1442 
density and voltage re- 
quired, 1441 


difficulties and, 1446 
hazard and, 1439 
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joint compounds and, 1162, 
1439, 1446 

leakage, leather washers and, 
1162 


permanent connections and, 
1447 
pipe. and, 1441 
re cou ling, rubber- 
and, 1439 
taste and, 1440, 1447 
time required; 1161, 1170, 
1438 
lead vs. iron and, 1162 
welding outfit and, 1437 
hot water and, 1438 
steam; 1438 
apparatus, cost, 1445 
iron bacteria, hypochlorite and, 
1697 
lead, melting during fire, 244 
maintenance, charging for, prac- 
tice, 33 
steel, earthquake and, 778 
see Leakage; Pipe 
Settling; see Sedimentation 
Sewage; reclamation; for industrial 
supplies, 422 
or spreading over ground water 
basin, 577 
treatment; activated sludge, ferric 
chloride ’ coagulation, 1713 
chlorination, history, 919 
lime sludge and. 489 
sludge, disposal as fertilizer, 492 
Sewer; earthquake and, 786 
Sheboygan, is.; consumption data, 
10 


storage, requirement, 

0 
metering, 1027 

Shenandoah River; hardness-flow 
study, 

Silica; yolubility in water, 527 
solution from sand and’ Anthrafilt 

by hot sodium hydroxide, 528 

see Boiler scale; Boiler water 

Silver, water sterilization and; 217 
afteraction time and, 226 
‘“‘Anlassringe,’’ 218 
bactericidal power of treated water, 


bibliography, 238 

cost, 236 

domestic filters and, 218 

health and, 237 

sand, coated and; silver concen- 
tration and, 233 
stability, 228 

selective action, 225 

silver concentration and, 227 


suspended matter and, 217 
time factor, 222, 227 
see Katadyn; Oligodynamic 
Soap; waste; hardness and, 77, 887, 
1270 
softening and, 97 
water used with, volume, 78 
= affairs; Annual Convention, 
853 
Canadian Section, 545 
Indiana Section, 283 
Missouri Valley Section, 538 
Soda ash; analysis, 535 
cost, 269 
specifications, 535 
see Corrosiveness; Softening 
Sodium aluminate; composition, 1227 
cost, 1228 
see Boiler water; Coagulation; 
Color; Softening 
Sodium carbonate; in_ irrigation 
water, effect, 1100 
Sodium chloride; cost, 93 
limit for drinking water, 1097 
physiological effects, 1096 
Sodium hydroxide; specifications, 535 
see Corrosiveness; Filter sand 
Sodium hypochlorite; solution, sta- 
bility, 1592 
see Chlorination 
Sodium iodide; see Iodization 
Sodium silicate; see Corrosiveness 
a sulfate; physiologic effect, 
09 
Sodium sulfite; see Dechlorination 
Softening; base exchange; corrosive- 
ness, pH adjustment and, 620 
cost, 95 
hardness adjustment, over-run- 
ning vs. by-passing, 93 
household equipment, automatic, 
611 
iron and, 1272 
iron removal and, 93, 361, 609, 
6 


20 
vs. lime-soda; 618 
costs and, 96, 619 
and lime-zeolite, costs and, 


89 
plants; automatic ; 607, 613, 627 
advantages, 615 
first in United States, 929 
municipal, number, 607, 618 
new, 89, 705 
number, 357, 608 
regeneration; salt consumption; 
93, 610 
reduction, 624 
theoretical, 623 
salt handling, 610 
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sea water and impure brines, 


365 
wash; rate, 90, 94 
water percentage, 94 
zeolite; analysis, screen, 362 
appearance and feel, signifi- 
cance, 362 
characteristics 
types, 359 
classification, 359, 609 
composition, significance, 364 
Crystallite, salt consump- 
tion, 623 
durability; 626 
determination, 369 
exchange value; determina- 
tion, 364 
unit of measurement, 365 
ferric hydroxide coating, ex- 
change value reduction 
and, 621 
grain size and, 362 
ess loss per annum, 


363, 


of various 


porosity, significance, 
368 

quality, determining, 357 

resistance to attack, 364 

selection for various waters, 


synthetic; deterioration, ag- 
gressive water and, 359, 
361 


vs. greensand; 621 
ead loss and, 624 
salt consumption 
and, 623 
softening capacity 
and, 622 
wash water required 
and, 623, 625 
over-running and, 359, 
369 


pore size, 369 
suspended matter, etc., 
and, 359, 368 
weight per unit volume, 
significance, 363 
calcium carbonate precipitation, 
color, interference and, 1214 
extent employed, 1278 
hardness; of raw water, 71, 1280 
residual, practice, 73, 93, 269, 
619, 1220, 1280, 1723 
lime; 488 
alum and, 1219 
clarifier and; 71, 74, 263, 489 
cost, 489, 976 
sludge, moisture content, 489 
cost; 75 
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quick vs. hydrated }j 
and, 75 lime 
excess, soda, and recarbonation: 
263 
cost, 268 


lant cost, 269 
hardness reduction per grain, 7 
lime specifications, 493 
mixing; 73 
flocculator and, 263 
period, 72, 263, 1220 
plant, new, 71 
quick lime and, 261 
settling; basins, longitudinal 
mechanical cleaning, 393 
period, 72, 393 
sludge; analysis, 490 
calcining and re-use, experi- 
ments, 492 
dewatering; air-drying, 491 
centrifuge and; 491 
cost and, 492 
organic matter sepa- 


ration, 491 
vacuum filters, and cost, 
491 
disposal; discharge into 
river, 488 


sewage treatment and, 
489 


return and; 73 
taste and, 74 
utilization; as fertilizer, 490, 
492 
as filler for paint, ete., 
493 


in manufacture of plaster 
board, 493 
-soda; alum and, 263 
bacterial removal, 1726 
history, 928 
mixing period, 263 
plant, new, 261 
sludge return and, 264 
sodium aluminate and, 72, 73 
main incrustation, carbonation 
and, 251-2 
a number in United States, 
929 
savings and, 97 
of streams varying in hardness, 
average softening required, de- 
termination, 371 
see Boiler; Lime treatment; Rail- 
road 
Soil; corrosiveness; 658 
Bureau of Standards’ study, 176 
frost penetration; 1159, 1161, 1167, 
1170,1443, 1444 
snow removal and, 1170 
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Solids, total; determination; dish and 
crucible tray, 1247 
steam bath hood, 1245 
river waters of continent, average, 


740 
see Mineral content 
Somerville, N. J.; coagulation, early 
ractice, 928 
ters, early, 916, 928, 1054 
South Bethlehem, Pa.; double filtra- 
tion, early practice,922 
South Boston, Va.; distribution sys- 
tem records, 1194 
South Gate, Cal.; metering, 785 
water system, earthquake and, 784 
Southern Pines, N. C.; coagulation, 
pH and, 1224 
Spartanburg, 8S. C.; copper sulfate 
treatment, 524 
sprinkling rates, 1831 
Spirogyra; pH variations and, 121 
Spirophyllum; identification, 1687 
see Bacteria, iron 
Spokane, Wash.; elevated tank, en- 
closed in masonry, 1050 
Springfield, Ill.; water supply short- 
age rumor, 2 
Springfield, Mass.; color removal, 931 
Sprinkler system; 791 
services, freezing, 1166 
Standpipe; concrete, 1052 
enclosing in masonry, 1050 
open, algae and, taste and, 1212 
see Storage; Tank 
Starch; indicator solution, prepara- 
tion of stable, 638 
see Chlorine, free, determination 
Staunton, Va.; meter reading, billing 
and collecting, 1189 
Sterilization; see Chlorination; Kata- 
dyn; Oligodynamic; Ozone; Silver; 
Softening; Zine 
Storage; purification and, 1011 
see Distribution system; Pumping 
station; Reservoir; Tank 
Storm Lake, Ia.; filters, early, 907 
Stream; flow, predicting, 165 
see Run-off 
Stream gaging; see North Carolina 
Sturgeon Bay, Wis.; typhoid out- 
breaks, 342 
Sudbury, Ont.; water works, frost 
conditions of 1933-4 and, 1159 
Sugar manufacture; beet, wastes, 
taste and odor and, 1723 
water quality and, 885, 889 
Sulfate; limit for drinking water, 1097 
see Concrete 
Sulfur dioxide; see Dechlorination; 
Sulfurous acid 


Sulfuric acid; analysis, 535 
Sulfurous acid; manufacture at water 
works, 1214 
see Color removal; Sulfur dioxide 
Sumter, 8. C.; gravel wall well, 723 
Swimming pool; chlorination, am- 
monia and, 882, 1196 


Tacoma, Wash. ; filters, early, 907, 924 
well supply, development; 844 
cost, 853, 855 
Tallahassee, Fla., elevated tank, 
1048, 1049 
Tama River; see Tokyo 
Tampa, Fla.; color removal, alum and 
sulfurous acid, 1214 
purification, 934 
sulfurous acid manufacture, 1214 
Tank; concrete; cantilever vs. hoop 
stresses, 1051 
leakage; 1050 
guniting and, 1051 
ring tension; footing and wall, 
separating, advantage, 46 
ewitt type, 39, 1051 
stresses and, 39 
elevated, wrecked, damage to 
works and, 246 
steel; elevated; bottom, types, 
comparison, 1047 
design, 1046 
earthquake and, 776, 778, 779, 
782, 785, 786 
painting; 332, 1830 
mill scale and, 1830 
weathering prior to, 1831 
riser; large unprotected vs. 
small protected, 1831 
wood casing, woodpeck- 
ers and, 1831 
encasing in masonry, 1050 
welded; 1049 
caulking when full, failure 
and, 1050 
wash water; concrete, water-proof 
construction, 512 
arn and, automatic control, 
513 
steel, new, 1002 
see Distribution system; Pumping 
station 
Taste and odor; 254, 650 
aeration and, 199, 933, 1204 
Beggiatoa alba and, 1689 
carbon, powdered; 126, 199, 256, 
880, 1206, 1723, 1733 
= point of, 1207, 1208, 
24 


cost, 1151 
dosage, 267, 1151, 1208, 1211, 1724 
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layer on filter, 256 
plants using, number, 1151 
causes, 1202 
chlorination and; ammonia and; 
258, 880, 1205, 1211, 1726 
extent employed, 1206 
pre-, 126, 880, 1204 
super-, 199, 1204 
coagulation; alum; clay addition 
and, 651 
or sodium aluminate, 126 
7) putrefaction, carbon and; 
30 


dosage, 1210 
coal filtration and, 126 
Crenothrix and, 1212 
dead ends and, chlorine-ammonia 
and, 1624, 1828 
determination; dilution method; 
1682 
accuracy, 1682 
fatigue and, correcting, 1683 


routine examination, advisa- 
bility, 1150 
electrolysis, stray-current and, 598, 
1678, 1682 


— from, responsibility for, 
health hazard and, 1149, 1202 
iron bacteria and; 1685 
sulfur bacteria and, 1693 
laboratory and plant observations, 
disparity and, 126 
microérganisms and; 1212, 1468, 
1720, 1731 
carbon and; addition; 880 
dosage, 1211 
filtration, 1721 
chlorine-ammonia and, 880 
copper sulfate and, 1733 
prechiorination and carbon addi- 
tion, dosage, 1721 
rapid sand filtration and, age of 
units and, 1722 
various, 121 
ve maa and, clay addition and, 
6 
organic matter and, 124 
ozone and, 199, 1209 
permanganate and, 199, 1209, 1725 
status, 1719 
sugar beet wastes and, 1723 
thawing, electric, and, 1440, 1447 
treatment; vs. bottled water pur- 
chase, cost and, 1148 


methods, various, extent em- 


ployed, 1210 
types, basic, 762 
zine and, 55 
see Chlorination, taste and odor; 
Odor 
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Taxation; municipal water 
and, 1769 
water companies, 
changes and, 1759 
Telemeter; 1507 
current and voltage types, 152] 
induction type, 151 
“step by step’”’ type, 1509 
bee ys company lines and; 1523, 


federal laws, 


rates and, 1531 
time impulse type; 1515, 1524, 1529 
advantages, 1533 
Temperature; see Chlorination; Co- 
agulation; Filtration, rapid sand; 
Water, ground 
Texas; operators, 
school and, 859 
Textile industry; water quality and, 


training, short 


885, 889 
Thomasville, Ga.; billing and ae- 
counting, 
Titration; light for, 1252 
Tokyo, Japan; Tama River, rainfall- 
runoff study, 163 
o-Tolidin; solubility, 636 
see Chlorine, free, determination 
Toronto, Ont.; chlorination, fish and, 
1860 
filter plants, 924, 1065 
hydraulic elevator, suit re sand in 
water and, 326 
main extensions, financing, 328 
pumping station, vibration and, 
suit re, 327 
rates, 38 
taste and odor, superchlorination 
and, 1204, 1210 
water account discounts, 
decision re, 327 
water works, history, 322 
Towson, Md.; elevated tank, 1048, 
1049, 1050 
Treatment; statistics, 1277 
see Aeration; Chlorination; Coagu- 
lation; Filtration; Purification; 
ete. 
Trenching; machine, 1019 
Trenton, N. J.; booster stations, 590 
consumption, 593 
water supply, history, 590 
Trout; chlorination and, 1536 
Turbidity; amount permissible, 1068 
see Filtration, rapid sand 
Turbine, hydraulic; testing, 
method, 997 
see Pumping station 
Twin Falls, Idaho; taste and odor, 
ammonia-chlorine and prechlorina- 
tion and, 880 


court 


salt 
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Typhoid; carriers, percentage of 
cases, 1 
Chamberlain, 8. D., 100 
chlorination and; Milwaukee, 1469 
Ottawa, Ont., 505 
epidemics; enteritis and, 1470 
water-borne; Chamberlain, 8. D., 
100 
chlorination interruption, 
Milwaukee, 1464 
cross-connections and, 1864 
intake break and, Ottawa, 
Ont., 505 
wells and, 339, 342, 346, 1269 
filtration and, 248 
Knoxville, reduction, 1062 
purification and, 932, 1063, 1067 
rates, negro and white population, 
statistics, large cities of United 
States, 1933, 939 
United States, decline and, 99, 1062, 
1067 
water-borne, liability, Helena case, 
128 
water as vehicle, early realization, 
911 
well supplies and, 338 


Ultra-violet ray treatment; extent 
employed, 929 

United States Bureau of Standards; 
soil corrosion and pipe coating 
study, report, 176 

Urine, chloride content, 1267 

Utica, N. Y.; main cleaning, chlorine- 
ammonia following, 1668, 1828 
a elevated, riser casing and, 

183 


Vallasneria; growths, 121 
Valley City, N. D.; water supply, 303 
Valves, operation; automatic, 25 
electrical, 25, 503 
hydraulic, 25 
portable equipment; 


time and, 25 
rapid, water hammer and, 26 
see Distribution system; Filtration, 
rapid sand; Pipe, steel 
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formity, desirability, 1238 
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New York, 1418 
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Water gratuitous; 522, 1788 
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and, 1817 
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ment, water spreading and; 421, 575 
basin cleaning, harrowing and, 
425 
cost, 424, 428 
gravel pits and, 428 
percolation rate; 423, 426, 428, 
576 
intermittent operation and, 
426 


temperature and, 426 
sewage reclamation and, 577 
water table, effect on, 423, 426 

investigation, 201 
pollution, distance of travel, 339 
rock formations, various and, 341 
permeability, formula, 211, 
13 

see Well 

Water hammer; see Pump, centrif- 
ugal; Valve 


Water measurement; see Meter; Ori- 


fice; Telemetering; Venturi 


Water quality; alkali waters; signifi- 


cance and limits for various con- 
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suitability of, 1093, 1096 
color, limit and, 1068 
copper, limit and, 524 
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mineral content, significance for 
various purposes, 884 
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radioactivity and, 461 

silver and, 237 

standards, history, 1061 

turbidity, limit, 1068 

zine, limit and, 53, 55 

see Disease; Purification; Treat- 
ment 

Water rights; market value, 1400 

valuation of, and diversion dam- 
ages, tendencies and, 1386, 1398 

Water supply; control, state, 129 

drought and, 244 

owners of occupied premises, re- 
sponsibility and, 324, 325 

sand in water, hydraulic machinery 
and, liability and, 326 

sewage reclamation and, 422, 577 

pe rumor, emergency created 

y; 

sources, statistics, 1277 

of aati States, industrial utility, 
1 

see Purification; Treatment; Water 
quality; Water works; Well 

Water unaccounted for; 820, 873 

analysis of, 827 

Gary, Ind., 284 

Indianapolis, 284, 827 

Utica, N. Y., waste survey and, 870 

see Leakage 

Water works; buildings, caulking, 333 

construction, relief labor and, 309 

earthquake, damage and, 769 

electric power plant at, 249 

emergencies, 239 

employees; 630 
rating, 1773 
work incentives and, 1773 

investment, fire protection and, 
1154 

legal aspects, in Canada, 322 

lighting, emergency, 514 

office, mechanical aids, 1783 

operating cost, fire protection and, 


operation by municipality, govern- 
mental or corporate function, 129 

ownership; data, 1801 
public vs. private, 516 

Public Works Program and, 1348, 
1363 

research and 
studies, 571 

service, shut off for repairs, etc., 
liability for damage and, 327 

see Accounting; Administration; 
Billing; Distribution system; 
Fire protection; Purification; 
Taxation; Water supply; etc. 

Waterford, N. Y.; water bill adjust- 

ments, 1827 


investigational 


SUBJECT INDEX 


“or Ia.; typhoid outbreak, 


Watervliet, N. Y.; supply main fail- 
ure, 868 
Waycross, Ga.; new pumps, savings 
and, 67 
Weiser, Idaho; taste and odor treat- 
ments, 880 
Well; abandoned, plugging, advisa- 
bility, 1269 
Achlya growths; 1699 
chlorination and, 1700 
casing, corrosion, time and, 345 
control, in Illinois, 1842 
cost, 1260 
deep; ideal, specifications, 340 
increasing use of, 79 
pollution; 338 
abandoned wells and, 347 
casing corrosion and, 345 
construction and, 343 
drainage wells and, 349 
elevation drop and, 346 
formation and, 341, 
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sandstone formation and, 343 
earthquake and, 771, 776, 780, 783 
gravel wall; construction; 86, 212, 


bailing-in method; 714 
screen collapse and, 715 
casing; perforation; ‘Mills 
Knife’’ and, 849 
underground, hazards 
and, 718 
stove-pipe, 718, 848 
cost, 853 
development, 850 
diameter, enlarging, under- 
reaming and, 719 
gravel size and, 713, 849 
hydraulic mining method; 
721 
cost, 724 
mud scow method, 849 
“‘pull-back’’ method, 718 
and development, 
combined, method; 715 
depth and, 716 
screens and, 713 
iron bacteria and, 1699 
water cost and, 853, 855 
roups, advantages, 215 
ydrogen sulfide and, 1698 
iron bacteria, examination for, 1689 
pollution; 1266 
abandoned wells and; 1269 
typhoid and dysentery and, 
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umping; deep; 851 
thrust 
thermostat, 852 
equipment, selection, 1261 
salt and fresh water, relation, 206 
supplies; dysentery and, 342 
argest in United States, 930 
prevalence, 338 
private, economics of, 1259 
typhoid and, 338, 339, 342, 346 
water, zinc and, 54 
see Water ground 
Wenatchee, Wash.; taste and odor 
treatments, 880 ’ 
West Berlin, Mass.; water, zinc and, 


bearing 


54 
West Palm Beach, Fla.; purification, 

1862 

tuberculation, observations re, 1829 
West Point, Va.; gravel wall well, 723 
West Virginia; mine; sealing program, 


1849 
waste pollution, extent, 1849 
Public Service Commission, ac- 
counting, uniform and, 1795 
Weston, Mass. ; bitumastic-lined pipe, 
friction coefficient, 897 
Wilmette, Ill.; consumption, 335 
water purification plant, new, 334 
Wilmington, Cal.; ferric chloride 
coagulation, 1717 
Wilmington, Del.; filters, early, 907, 
924 
Windsor, Ont.; consumption; meter- 
ing and, 30 


pitometer survey and, 31 
pressure and, 31 
fire protection charge, 32 
main extensions, financing, 32 
metering costs and savings, 33 
rates, 31 
Winnetka, Ill.; coagulation study, 
1070 


consumption, 335 
Winnipeg, Man. ; rates, 34 
softening, early use of, 929 
Wisconsin; cross-connections, 1840, 
1841, 1842 
wells, prevalence, 338 
Wyandotte, Mich.; filtration, pre- 
chlorination, ammonia and, 1701 
Wyomissing, Pa.; softening, base 
exchange and, 929 


Yeast; pH and, 1830 


Zeolite; see Softening 
Zinc; corrosion in water; 49 
chlorination and, 49 
film, protective, formation, 53 
excretion of, 56 
in foods, 55 
health and; 53 
anions and, 55 
sterilization and, 54 
taste and, 55 
water and, bibliography, 59 
in well water, 54 
see Pipe, galvanized 
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manufacture; 148, 563, 1572 
cost, 148, 563 
solutions; density, tabulation, 1563 
iron removal, manganese dioxide 
and, 1 
see Coagulation; Color removal; 
Industrial wastes 
Alumina, activated; see Fluorine 
Alumino-ferric; see Coagulation 
Aluminum; cooking utensils, alumi- 
num dissolved from, 1304 
one alkalies and, inhibitors 
and, 
determination; 418 
colorimetric, 815 
hematoxylin and, 690 
as lithium aluminate, 1582 
health and, 1304 
see Alum 
Aluminum Co. of America, Calder- 
— project; dam, model study, 
973 


penstock gates, 957 
Aluminum hydroxide; titration with 
sodium hydroxide, reactions, 1580 
see Alumina; Coagulation; Color 
removal 
Aluminum sulfate; see Alum 
Amebiasis; Chicago outbreak, hotel 
lumbing defects and, 1119, 1282 
aboratory diagnosis, 1282 
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Puerto Cortez and, rainfall and, 145 
see Endameba histolytica 
American Association of Water Well 
Drillers; well specifications, 149 
American Water Works Association; 
see Kentucky-Tennessee Section; 
North Carolina Section 
Ammonia; see Chlorination, taste and 
odor; Taste and odor 
Ammonia, free, determination; de- 
colorization and, 1575 
distillation into acid, 1297 
in sea water, Nesslerization and, 


tannin and silver nitrate and, 1551 
Annapolis, Md.; force main break, 
1585 
Antung, Manchuria; chlorination, 145 
Antwerp, Belgium; vehicle tunnel, 
proposed, 405 
Apollo, Pa.; carbon and, 156 
Aqueduct; masonry, 1108 
see Conduit; East Bay Municipal 
Utility District; Flume; Pipe; 
Tunnel 
Arizona; ground water flow, legal 
decision re, 1103, 1124 
Arkansas; water resources, 1289 
water supplies, chlorination, 
7 


Arsenic; determination; 974, 1744 
in filter sludge, 975 
in water, 974, 1304 
see Fish 
Asthma; water, chloride and, 1282 
Atchison, Topeka and Santa Fe Rail- 
road; Grand Canyon supply, 413 
Athens, Greece; Boyati tunnel con- 
struction, inflows and, 404 
consumption, 562 
Marathon dam, 150 
water supply and purification, 150, 
562 


Atlanta, Ga.; continuous flow water 
inspection chambers, 1878 
Atlantic City, N. J.; cast iron pipe- 
line, new, 807 
water supply, 807 
Austin, Tex.; services, 143, 811 
Australia; drought study, 960 


Bacteria; brown coal ash filtration 
and, 1737 
bryozoa and, 688 
count; direct, accuracy, 1554 
methods, 1553 
plate method, accuracy, 1554 
un-iced samples and, 813 
distilled water and, 555 
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fresh and sea water, interch 
and, 969 
H-ion concentration and, 159, 419 
isolation and identification, 1576 
number, limit for drinking water, 


pigmentation and, 688 

protozoa and, 139 

sodium chloride and, 555 

water supply and, 1283 

see Bacteriological examination; 


Bacteriophage; Chlorination; 
Oxygen dissolved; Sterilization; 
Storage 
Bacteria, colon group; differenti- 
ation; 1287 
advisability in water analysis, 
1555 


citrate and, 811 
see Bacteria, lactose-fermenting; 
aerogenes; Bacterium 
coli 
Bacteria, hydrogen sulfide produc- 
ing; 688 
oil well waters and, 1751 
Bacteria, iron; 
chlorination and, 300 
pipe tuberculation and, 290, 1551 
in soil, 1551 
see Crenothrix; Gallionella; Iron; 
Leprothrix; Siderocapsa 
Bacteria, lactose-fermenting; differ- 
entiation, 688 
spore-former, 811 
see Bacteria, colon group 
Bacteria, spore-forming; lactose-fer- 
menting, 811 


Bacteriological examination; dilu- 
tions; accuracy, 565, 
water for, 419 
sanitary survey 
and, 811 


samples, shipping un-iced, 813 
Wilson-Blair medium, 568 
see Bacteria; Bacteria, colon group; 
Bacteriophage; Bacterium coli 
test; Books; Sampling 
Bacteriology; of water, 157 
Bacteriophage; pH and, 1113 
self-purification of water and, 1113, 
1282 
water examination, as -factor in, 
1113 
see Bacterium coli 
Bacterium aerogenes; birds and, 813 
Eijkman test and, 1121 
see Purification, self 
Bacterium coli; aftergrowths and, 
1119 
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bacteriophage and; 1113, 1282 
H-ion concentration and, 1113 
oxidation-reduction potential of 

cultures and, 1114 
testing for, 556 
water quality and, 556 

-B. typhosum ratio in water, 1748 

birds and, 813 : 

characteristics, pH of medium and, 


296 
chlorine and; 1119 
ammonia and, 1745 ; 
content; permissible for drinking 
water, 294 
limits for purification processes, 
299, 1734 
copper and, 1122, 1736 
Gram reaction variations, 147 
ground water, travel and, 1748 
jute packing and, 141 
nitrate reduction and, 1114 
protozoa and, age of pollution and, 
1305 
silver and, 1736 
sodium hypochlorite, alkali and, 
1743 
storage and, 567 
sunlight and, 1578 
viability; 1119 
pathogenic bacteria and, com- 
parison, 560 
see Bacteria, colon group; Chlorina- 
tion; Purification, self; Sterili- 
zation; ete. 
Bacterium coli test; bacteriophage 
and, 1113 
bibliography, 1287 
Bulir method, reliability, 969 
confirmation, bromthymol blue 
agar slants and, 298 
dilution method, results, calcula- 
tion, 147 
direct plating; 1116 
cyanide-citrate agar, comparison 
with standard method, 147 
urotropine and, 1116 
Eijkman test; 1555 
comparison with MacConkey bile 
salt broth, 1121 
medium, modified, 565 
reliability, 969, 1739 
media; Durham tubes, filling by 
vacuum, 1561 
sterilization by filtration, 1561 
presumptive; crystal violet broth 
and, 148 
Dominick-Lauter broth; bile salt 
and, comparison, 1287, 


lactose broth and, compari- 
son, 1289 
lactose broth, limitations, 802 
spurious fermenters; 1287 
brilliant green bile and, 813 
te from, automatic device, 
samples, un-iced and, 813 
standard method, criticism, 1287 
tome State Laboratory procedure, 
9 
see Bacteriological examination 
Bacterium dysenteriae; bacteri- 
ophage and, pH and, 1113 
sunlight and, 1578 
Bacterium paratyphosum; B, isola- 
tion, bismuth sulfite medium, 1114, 
1546 
isolation, tetrathionate agar, 1116 
in sewage, 1748 
Bacterium typhosum; bacteriophage 
and, pH and, 1113 
-B. coli ratio in water, 1748 
copper and, 1122 
detection in well waters, 1579 
gas-forming variants, 1304 
isolation; bismuth sulfite medium, 
1114, 1546, 1756 
tetrathionate agar, 1116 
longevity; in soil, 1748 
in water, 297 
sunlight and, 1578 
Bacterium welchii; in water supply, 


Baltimore, Md.; alum manufacture, 
and cost, 148 
corrosiveness, lime and, 563, 975, 
1868 
incinerator, 816 
meter maintenance, reading and 
billing, 964, 1868 
pumping stations, automatic, 817 
tank, masonry-enclosed, 1749 
water supply; investigation, 1108 
project, 403 
Barendrecht, Holland; water, iodine 
and, 967 
Barium chloride; see Coagulation 
Batavia, N. Y.; activated alum, 1752 
Bauxite; see Fluorine 
Bear Valley Dam; repair, 552 
— Eng.; algae troubles, 687, 
1756 
Beggiatoa; in slow sand filtered 
water, 141 
Belmont Lake, Pa.; carbon treat- 
ment, 810 
Bengal; well waters, quality, 797 
Bentonite; characteristics, produc- 
tion and uses, 409 
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see Softening 
Benzidine; see Chlorine, free, deter- 
mination; Manganese; Sulfate 
Beograd; conductivity study, 1578 
Bermuda; fresh water system, 676 
Bern, Switzerland; water supply, 152 
’ Berwick, Pa.; coagulation, 156 
Bethlehem, Pa.; taste, ammonia- 
chlorine and, 157 
Beverage; water quality require- 
ments, 159 
Beverly Hills, Cal.; filter plant, 553 
Big Tujunga Dam; see Los Angeles 
ounty 
Bilharzia; parasitic worms, 
hosts, control, 146 
Billing; bill; average, 1292 
as lien, 416 
collection; 143 
law and, 141 
delinquents; depression and, 1126 
payment by work, 293 
service discontinuance and; 416 
legality, 287 
uncollectable accounts, propor- 
tion, 1292 
discount for prompt payment, 1292 
practice, 565, 964, 1868 
see Accounting 
Biochemical oxygen demand; see 
Oxygen demand 
Birds; B. coli and aerogenes in tanks 
and reservoirs and, 813 
Birmingham, Ala.; cast iron pipe 
laying costs, 551 
Bleaching clay; see Clay 
Bleaching powder; composition, 1565 
see Hypochlorite 
Boiler; cracking; fatigue and, 136 
intercrystalline, 1556 
efficiency, air preheaters and, 1127 
experimental, glass, 1305 
po failure, gas-fired furnace and, 
1303 
Boiler compound; 136, 1303 
Boiler corrosion; carbon dioxide and, 
1123 
copper, contact with and, 1572 
embrittlement; bibliography, 1122 
causes, 1122 
prevention, 136, 1122, 1303 
sodium carbonate as inhibitor, 
1545 
sodium hydroxide, carbon di- 
oxide reabsorption and, 1545 
sulfate and; 1757 
-carbonate ratio and, 159, 
1545 
factors, 1300 
flow velocity and, 1306 


snail 
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hydrochloric acid formati 
1572 
hydrogen-ion concentration and, 
1562 


over-softening and, 1123 
sere and; 159, 1123, 1572 
imit and, 1562 
pitting, sodium carbonate and 
hydroxide and, 1572 
prevention; 1303, 1757 
sodium hydroxide and, 1572 
silicic acid and 
see Boiler feed water treatment: 
Boiler water; Corrosion; Hot 
water system; Railroad 

Boiler feed water; analysis, results 
expression of, 1572 
condensate; oil removal, 1117 

sodium aluminate and soda or 

lime and, 1117 

roth, non-carbonate, limit and, 
11 

heating, 1572 

impurities, characteristics, 1562 

oxygen recorder, 1309 

sulfate determination, 1311, 1568 

Boiler feed water treatment; 568, 
1738 
colloids and, 156 
de-aeration, 1569 
evaporators and; 1556 

vs. ao softener, cost 
and, 1570 
lime-soda; 1303 
hardness regulator and, 1557 
-phosphate, 1572 
-zeolite, 117 
magnesium sulfate-soda ash-so- 
dium hydroxide, 153 
magnesium __ turnings, 
through, 685 
oxygen removal; 1311 
sulfite and, 1284 
sulfur dioxide and, 556, 1284 
phosphate and, 689, 967, 1556 
silica removal, 1311 
sodium aluminate and, 1305 
sodium hydroxide and, 1550, 1559 
softening, 1300 
zeolite, 1303 
see Boiler corrosion; Boiler feed 
water; Boiler scale; Boiler water; 
Railroad; etc. 

Boiler foaming; 1303, 1562 
elimination, 1576 
factors, 1576 
organic matter and, 

and, 153 
see Boiler priming; Foam 


filtration 
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Boiler furnace; flue gas; corrosion 
and; coatings, protective, and, 
1558 

moisture and, 1558 
sulfur in coal and, 1557 
dew point, determining, 1557 
sulfur dioxide and trioxide de- 
termination, 1557 
fuel, pulverized, 1127 
stoker, mechanical, 1127 

Boiler priming; 1303, 1562 
causes, 1117 
solids and, pressure and, 975 

Boiler scale; analysis, 1569 
cementing constituents, 406 
composition, study, 1559 
formation and effects of, 1300 
heat loss and, 1303, 1576 
measurement, electrical, 135 
microscopic investigation of, 1122, 

1558 
prevention; 1303, 1757 
Categulith and, 136 
electroésmosis and, 136 
lime-soda and, 1559 
phosphate and, 1297, 1300, 1558, 
1562, 1572 
soft water as criterion of, 1571 
softening and; 136 
base exchange and, 136 
sulfate-carbonate ratio and, 1562 
silica and, 406, 1311 
see Boiler feed water treatment; 
Boiler water; Railroad 

= water; alkalinity, limit and, 
13 
blow-down; reducing, 1305 

regulation, 1302 

return to feed water, 1300 
carbon dioxide, limit and, 1550 
carbonate determination, 685 
concentration; limit and, 1311, 

1562 

determination; conductivity and, 

1559 


methods, 1302 
conditioning, 1121, 1556 
oil; effects of, 1117 
overheating and, 1562 
phosphate and, 136, 1567 
phosphate determination, 1564 
sodium aluminate and, 1569 
sodium carbonate, hydrolysis and, 
1545, 1550 
sulfate-carbonate ratio, nomo- 
raph, 153 
sulfate determination, 686 
Bollman filter; see Iron removal 
Books, new: A Practical Handbook 
of Water Supply, 1313 


Barrages Conjugués et Installa- 
tions de Pompage, 1313 

Chemische und geologische Unter- 
suchungen von Wassern des Fre- 
istaates Danzig, 1884 

Colorado River Controversies, 1884 

Construction Costs: 1932, 1313 

Dams and Geology, 298 

Die chemische Untersuchung von 
Wasser und Abwasser, 1586 

Die Fehlerquellen der Clark’schen 
Methode zur Bestimmung der 
Harte eines Trinkwassers und 
ihre Brauchbarkeit im Vergleich 
zu einigen anderen Hartebestim- 
mungsmethoden nebst einem 
Bericht iiber die derzeitigen 
Auffassungen von der Bedeutung 
der Harte fiir den Gesundheits- 
zustand des Menschen, 1586 

Distribution d’eau, 1586 

Earth Dam Projects, 1313 

Encyclopedia of Oxy-Acetylene 
I. Pipe Construction, 


1 

Erhartung und Korrosion der Ze- 
mente: Neue Physikalisch-Chem- 
ische Untersuchungen iiber das 
Abbinde-, Erhartungs- and Kor- 
rosionsproblem, 1313 

Ground Water in the Paleozoic 
Rocks of Northern Alabama, 1883 

Ground Water Resources of West- 
ern Tennessee, 1883 

Hydraulic Machinery, 1884 

Hydraulics, 1885 

Hydraulics of Open Channels, 
1585 

Hydrochemische Methoden in der 
Limnologie mit bes. Beriicks. d. 
Verfahren von L. W. Winkler, 
1586 

Hydrogeological Explorations in 
the Kuchuk-Koi and Kikeneiz 
Regions of the Southern Coast 
of the Crimea. Hydrogeological 
Explorations in the Lemeny 
Regions on the Southern Coast 
of the Crimea, 1884 

Hydrology, 1883 

Hydrology of the Tanna Basin as 
Affected by the Tunnel, 1883 

Hygienische Leitsitze fiir die Trink- 
wasserversorgung. Beratungen 
im Preussischen Landesgesund- 
heitsrat, 1884 

Manual of Electric Are Welding, 
1313 

Manual of Public Works Records 
and Accounting for Cities of 
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10,000 to 40,000 Population as 
in Winona, Minnesota, 

Methodick voor Chemisch en Bac- 
teriologisch Drinkwateronder- 
zoek, 1584 

Metropolitan Districts: Population 
and Area. Fifteenth Census of 
United States: 1930, 1313 

Principles of Public Utilities, 1586 

Public Health in New York State: 
Report of the New York State 
Health Commission to Franklin 
D. Roosevelt, Governor, 1313 

Publie Utility Regulation, 1885 

Pumping Machinery. I. Historical 
Notes, 1586 

Quelques documents sur la ver- 
dunisation des eaux, rassembles 
pour la trosiéme exposition inter- 
nationale de technique sanitaire 
et d’hygiéne urbaine 4 Lyon, 
1586 

Reinforced Concrete 
and Tanks, 1585 

Reinforced Concrete Water Tow- 
ers, Bunkers, Silos, and Gantries, 
1885 

Sanitation of Water Supplies, 1586 

Springs, 692 

Standard Methods for the Exami- 
nation of Drinking Water (Ger- 
man), 161 

Supply of Water, 1884 

The Circulation of Water on the 
Undisturbed High Moors, 1584 

The Construction of Hoover Dam, 
1884 

The Fresh-Water Algae of the 
United States, 1885 

The Iodine Springs in the Western 
Part of the Turkmenian S. S. R., 
1883 

The Water Engineer’s Handbook 
and Directory, 1933, 161 

Uber den Keimgehalt von Mineral- 
wiissern, 1884 

Uber die Reinigung von Oberflach- 
enwasser mit Aluminum Sulfat 
fiir technische Zwecke, 1884 

Water Analysis for Sanitary Pur- 
poses, 1586 

Water Analysis for Sanitary and 
Technical Purposes, 1313 

Water Purification, 1130 

Water Purification Control, 1585 

Boron; determination in brine and 
mud, 1554 
Boston, Mass.; gate valves, 1872 
lead poisoning, 1747 


Reservoirs 
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Metropolitan District; calcium hy- 
pochlorite and, 290 
Coldbrook-Swift Tunnel, unit 
prices, 405 

diversion case, 554 

Swift River control works, unit 
costs, 804 

Spot Pond Reservoir, micro. 
organisms and, 292 

traffic tunnel, 803 

water project, 403 

water works, first, 411 

Boulder City, Nev.; water supply 
796, 803 
Brass; de-zincification, 

of, 1743 

see Pipe, brass 

Brewing; sterilization, silver and, 
1563 
water quality and, 1309 
Bridgeport, Conn.;. Hydraulie 

reforestation, 1873 

water supply, 415, 1873 


mechanism 


metering, purification, typhoid, 
1873 
Brighton, N. Y.; gastro-enteritis 


outbreak, 160 
Bristol Dam; see Utilities Power Co, 
Bromide; detection, 1297 
determination; 1578 
in chloride, 1570 


Brookline, Mass.; F. F. Forbes, 
work of, 679 

Brooklyn, N. Y.; steel conduits, unit 
prices, 807 


Buffalo, N. Y.; cast iron main, con- 
struction, 1869 
Bulir; see Bacterium coli test 


Caisson; regulation re, Ontario, 803 
Calcium aluminate; solubility and 
optical properties, 561 
Calcium carbonate; aggressiveness 
to; calculating, 1573 
electrolytes and, 1573, 1577 
deposition; as protective coating; 
1115 
lime treatment and, pH and, 
and cost, 1868 
in sea, microérganisms and, 1546 
equilibrium, determination, marble 
test, 1873 
see Acidity; Alkalinity 
Calcium determination; 418 
electrometric, 1546 
micro, 1129 
oxalate, micro, 1118 
Calcium hypochlorite; high strength, 
advantages and uses, 290 
see Hypochlorite 
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Calderwood Dam; see Aluminum Co. 
of America 
Calgary, Alta.; new water works, 958 
California; snow survey, 1932, 1127 
Southern; water purification in, 553 
water, value of in, 971 
typhoid, carriers and, 800 
water and sewage treatment, 566 
Cambridge, Eng.; carbon treatment, 
810 
Cambridge, Mass.; purification, 136 
Camden, N. Y.; chlorination, 161 
Cameron, Mo.; taste and odor, ac- 
tivated carbon and cost, 561 
Canada; common carriers, water sup- 
plies, control and results, 807 
national parks, sanitation, 805 
stream pollution, 801 
water works, directory of, 1125 
Canadian National Railways; ele- 
vated tank, moving of, 414 ’ 
Canajoharie, N. J.; cast iron pipe 
laying costs, 551 
Canal; see Books; Irrigation 
Candlot’s salt; formula, 1547 
Canning; waste treatment, 410 
Capillarity; 1309 
Caporite; see Chlorination 
Carbon, activated; 568, 1546, 1576, 
1868, 1869 
evaluation, 1117, 1284 
filtration; 812, 1556 
layer between sand layers, 1116 
organic matter removal, 1284 
powdered; application; method, 
152, 156, 299, 966 
point of, 1871 
bibliography, 299 
dosage, 152, 294 
plants, number using, 152 
surface area, 151 
preparation, 1553 
reactivation, 1553 
see Coagulation; Color removal; 
Dechlorination; Filtration, rapid 
sand; Filtration, slow sand; Hy- 
drogen sulfide; Microscopie or- 
ganisms; Sewage; Softening; 
Taste and odor; Toxin 
Carbon dioxide; aggressive, 1310 
determination; 1545 
free, 418 
micro, 1118 
removal; aeration and, 402, 796, 
797, 1291, 1734, 1871 
magnesium turnings, 
through, 685 
solution in water, oil films and 
colloids and, 1580 
see Boiler corrosion; 


filtration 


Concrete; 
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Corrosiveness; Iron; Iron cor- 
rosion; Lead; Pipe, concrete; 
Spring; Steel 
Carbonate; see Alkalinity; Hardness 
Carbonate determination; see Boiler 
water; Soil 
Carbonation; 287, 689 
coke gas producer and, 1288, 1869 
Carbosteril; water purification 
method, 975, 1867 
Carp; chlorine and, 138 
eggs, chlorine and, 138 
oxygen and, 138 
potash waste and, 1312 
potassium, sodium, calcium and 
magnesium chlorides and, 1312 
Carriers, common; see Railroad; 
Vessel 
Cast iron; see Iron, cast 
Categulith; see Boiler scale 
Cattle; drinking water quality, 138 
Cement; aluminous, alumina solu- 
bility and, 1566, 1580 
compound composition, 
tion, 140 
durability, determination, 140, 141 
solution in water, rate, determina- 
tion, apparatus, 1566 
see Books; Concrete 
Cemetery; permit and, court de- 
cision, 1877 
Channel; see Books 
Charcoal; see Carbon 
Charleston, W. Va.; gastro-enteritis 
in 1930, 682 
water treatment, 810 
Chemical; dosage chart, 1288 
Chemical feed; 1557 
see Carbon; Hypochlorite; Lime 
treatment; Soda ash; Sodium 
hydroxide; ete. 
Chester, Pa.; taste and odor, bleach- 
ing clay and, 158 
Chicago, Ill.; amebiasis outbreak, 
1119, 1282 
carbon, activated, and, 151 
chlorination, 144 
consumption, 140 
main tuberculation, iron bacteria 
and, 290 
pumping costs, pressure adjust- 
ment and, 1294 
refrigerators, gas-operated, rates, 
293 
sewage disposal, court decision, 
1880 


calcula- 


water supply; metropolitan, pro- 
posed, 294 
raw water quality, 295 
waste and, 139 
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water works, depression and, 1126 
Chicago and Northwestern Railroad; 
pipe cleaning, acid and, 414 
—T softening, air agitation and, 
Chicago Sanitary District; earth, 
core sampling, 1104 
Chloramine; see Chlorination; Chlo- 
rination, taste and odor; Taste and 
odor 
Chloride; asthma and _ functional 
colitis and, 1282 
see Lead 
Chloride determination; 418 
electrometric, in sea water, 1556 
micro-Volhard, 1573 
Chlorinated copperas; see Coagula- 
tion; Color removal 
Chlorination; 553, 568, 1303, 1310, 
1556, 1576, 1754 
aftergrowths and, 965 
agitation and, 1577 
ammonia and; 288, 553, 562, 568, 
810, 1869, 1870, 1871 
aftergrowths and, 156, 1745, 1752 
application, simultaneous, 1867 
bacterial efficiency, 968, 1867 
compound formed, pH and, 1302 
contact period, 1745 
cost, 1877 
dead end complaints and, 1752 
dosage, 418, 567, 1312, 1869, 1877 
double treatment, 1869 
pipe incrustation and, 1745, 1752 
pre-mixing and; 1747 
explosion risk and, 1747 
residual, persistence; 156, 418, 
1745, 1752, 1867 
theory, 1867 
apparatus; 1735 
automatic, 1559 
cost, 1128 
fire-pump, reliability, 161 
small supplies and, 1734 
B. coli and, 1119 
i powder and, and cost, 
29 
Caporite and, 1867 
chloramine and, 1556 
copper chloride and, 1123 
direct feed, corrosion and, 156 
dosage; 144, 145, 148, 152, 156, 687, 
1312, 1553, 1873 
temperature and, 682, 1876 
double, 1553 
early use of, 412 
efficiency; lime treatment and, 
1290 
season and, 1290 
extent employed, 160, 684, 805 


hydrogen sulfide and, 681, 1132 
ydrosept tablets and, 1735, 1749 
— chlorine, first use of jp 
nited States, 160 
pre-; 141, 813, 814, 1290, 1754 
ammonia and; 418, 799, 810, 1759 
nitrite formation and, 1130 
bacterial reduction, 1553 
carbon addition and, 152 
residual, determining and regulat- 
ing apparatus, 1579 
Roh-chloramine, Heyden, and, 174 
sodium hypochlorite and; 1286 
alkali addition and, 1743 
ae rate, temperature and, 
5 


super-; 687 
and carbon filtration, 1283 
theory, 135, 1577 
see Books; Coagulation; Coagula- 
tion basin; Color removal; Con. 
denser; Filtration, rapid sand; 
Filtration, slow sand; Fish; Iron 
removal; Lead poisoning; Man- 
ganese removal; Microscopie or- 
ganisms; Reservoir; Swimming 
ool; Taste and odor; Well; 
orms 


Chlorination, taste and odor; 687 


air-borne contamination and, 41] 
ammonia and, 403, 418, 559, 1124, 
1752 
bibliography, 412 
carbon filtration and, 403 
chlorinous, ammonia and, 1782, 
1877 
iodide and, 411 
phenol; ammonia and; 559 
dosage, 157 
carbon containing bacteria and, 
1117 
concentration and, 412 
road washings and, 814 
substances and concentrations 
causing, 411 
superchlorination and, 403 
trees and plants and, 411 
see Taste and odor 


Chlorine; handling, 966, 1754 


manufacture, Vorce cells and, 1560 
sodium chloride electrolysis, new 
development, 1573 


Chlorine absorption; ammonia and, 


555, 689 
copper and, 1285 

determination, 555, 1298 

nitrite and, 1130 

organic matter and, 555, 689 
permanganate consumed and, 1303 
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Chlorine, free, determination; ap- 

paratus, 1579 

apparently and actually free chlo- 
rine and, 967 

benzidine and, 967 : 

in chloramine-treated water, titra- 
tion, 555 

colorimeter for, 1572 

dimethyl-p-phenylenediamine and, 
1295 


jodide and thiosulfate titration, 967 
manganese and, 1745 
methods, 1112 
methyl orange titration, 967 
methy! red and, 967 
a-naphtho-flavone and, 967 
o-tolidin; 967 
nitrite interference, avoiding, 
1131 
unreliability, 814 
Cholera; India and, 147 
see Vibrio 
Churchill, Man.; mains in perpetually 
frozen ground, 1125 
Clarifier; see Coagulation basin; 
Sedimentation basin; Softening 
Clay; see Suspensions; Textile 
Clay, bleaching; see Coagulation; 
Color removal; Dechlorination; 
Taste and odor 
Cle Elum Dam; see United States 
Bureau of Reclamation 
Cleveland, O.; chlorination, ammonia 
and, 568 
gate valves, 1872 
sewer tunnel shafts, construction, 
1106 
water works extension program, 
139 
Clostridium welchii; see Bacterium 
welchii 
Coagulation; 1752 
acid water and, 813 
alum and; 1556, 1752, 1756 
activated (black); 1752 
dosage, 1753 
chlorine and, algae and, 1125 
clay, bleaching, addition and, 
control, pH vs. jar tests, 418 
dosage; 1312, 1553 
alkalinity and total solids 
and, 418 
flocculation study, 1584 
H-ion concentration and, 1736 
lime and, 799, 810, 1753, 1868 
permanganate and, 1283 
residual alumina, carbon addi- 
tion and, 152 


sodium aluminate and, 136, 156 
troubles, 156 
alumino-ferric and lime, 138 
B. coli removal, raw water limit 
and sedimentation period and, 
1734 
barium chloride and, 1556 
carbon addition and, 152, 294, 299, 
811, 965 
chlorinated copperas; H-ion con- 
centration and; 1878 
salts and, 295 
and lime vs. iron and lime, 1878 
chlorination and, 814, 1757 
coagulants, various, comparison, 
control, jar test and, 811 
ferric chloride; vs. alum, 1291 
pH and, 1131, 1292 
ferric compounds; floc, charge on, 


flocculation, ions and, 972 
pH and, 149, 1874 
residual iron and, 296, 973 
ferric sulfate; vs. ferrous, 1757 
pH and, salts and, 295 
H-ion concentration and, 814 
iron compounds; 1754 
vs. alumina, 1757 
flocculation study, 1584 
lime and; 1752 
algae and, 1125 
in water and, 402 
lime and, 1556 
mixing and; 139, 404, 567 
flocculators and, 814 
methods, 299 
period, 1871 
reservoir, impounding, and, 156 
sludge, return of, 139, 567 
sodium aluminate and, 136 
tendencies, 404 
turbidity, artificial, and, 1289 
see Books; Chemical; Color re- 
moval; Fluoride; Industrial 
wastes; Manganese removal; 
Textile 
Coagulation basin; baffled, 419 
clarifier and; 1754 
upward flow, 1753 
retention period, 1105, 1754 
sludge; removal, mechanical, 1757 
stabilization; activated (black) 
alum and, 1752 
carbon and, 152, 294, 299, 
811, 965, 1752 
prechlorination and; 152 
ammonia and_ carbon 
and, 1131 
two-story, 1869 
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Coal; see Filtration, coal; Mine 
Coating; see Calcium carbonate; 
Corrosion; Iron corrosion; Pipe 
coating; Steel 
Cochiti Dam; erosion, model tests, 
150 
Cogoti Dam; and cost, 958 
Coke plant; see Gas and coke works 
Colitis; functional, water, chlorides 
and, 1283 
Colombo, Ceylon; 
biology of, 688 
Color; 553 
algae and, 1122 
determination, 418 
H-ion concentration and, 1298 
leaves, various, and, 1311 
nature of, 1298 
Color removal; alum and, 1870 
clay, bleaching, and, 158 
carbon and; 811 
filtration; 1117, 1298 
rate and, 1105 
chlorinated copperas, 
nate and; 1290 
lime addition without color re- 
turn and, 1290 
chlorination and, 1298 
coagulation and; 1311 
mixing by aération and, 1871 
ferric chloride vs. alum, 1292 
ferric salts and; 1874 
pH and, 296 
filtration; brown coal ash and, 1737 
coal and, 1876 
slow sand, 1874 
storage and, 567 
see Textile 
Colorado River; see Books 
Columbia Water Co.; Diesel drive, 
economy and, 813 
Columbus, O.; filtration, 
medium, 1876 
purification and softening data 
and cost, 562, 965 
tank, elevated, new, 963 
typhoid, 562 
Complaints; handling, 300 
see Pressure 
Concord, N. H.; new well supply, 
800, 1745 
Concrete; batching and mixing plant; 
automatic, 1127 
semi-automatic, 960 
lime, hydraulic, admixture, 403 
mass, strain gage for, 680 
mix design; absolute volume and, 
1106, 1123 
cement-water ratio by weight, 
676, 1106, 1107, 1123 


water supply, 


permanga- 


coal as 
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for exposure to water, 1299 
water-cement ratio and, 677 
permeability; factors, 691, 1116 
specimen, new type, 401 
testing, 691 
sand, organic content and, 1299 
test ‘cylinders, rotation and, 680 
water, action on; 1583 
carbon dioxide and, 1115 
factors, 1302 
lime, leaching of ; 1299, 1566, 1580 
strength and, 1112 
study, method, 1563 
types of, 1562 
water-cement ratio increase, 
strength loss and, cause, 680 
waterproofings, tests of, 1584 
water-tightness, lime or calcium 
chloride addition and, 1299 
see Books; Concrete; Dam; Gunite; 
Pipe 
Condenser; cooling water, chlorina- 
tion; 1122, 1549 
automatic apparatus, 1566 
scale prevention, hydrochloric acid 
and, 1123 
chlorination and, 300 
Conductivity; determination, appara- 
tus, 1550, 1574, 1580 
see Boiler water; Solids; Steam 
Conduit; hydraulic gradient, 
nomic, formula, 961 
hydraulic jump, formula, 971 
siphon spillways, tests of, 1295 
see Flume; Pipe; Tunnel 
Conflagration; see Nashua, N. H. 
Conklingville Dam; see Hudson River 
Regulating District 
Connecticut; pollution, 
wastes, 1583 
tidal waters, pollution, tri-state 
compact, 1129, 1742 
Connecticut River; Boston diversion 
case, 554 
Conowingo Dam; see Philadelphia 
Electric Co. 
Consumption; Athens, Greece, 562 
average; 1750 
maximum and, ratio, 966, 1293, 
1871 
Chicago, 140 
depression and, 1126 
England, 292 
Erie, Pa., 1312 
increase, trend and, 683 


eco- 


industrial 


Kitchener, Ont., 1107 
Lake Forest, Ill., 1293 
Lansing, Mich., 1292 


London, Eng., 567, 1754 
Madras, India, 141 
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metering and, 1750 
Milwaukee, Wis., 1750 
Newcastle, Eng., 1755 
Sacramento, 1294 
St. Paul, 965 
Wilmette, Ill., 1293 
Contract; construction, law and, 142 
law and, 1287 
oral and, 1287 
penalty clause, ey 558 
Conventions; water works, 1584 
Conway, 8. C.; tooth enamel, mot- 
tled, 684, 1877 
Cooling; of drinking water, 687 
water, 1303 
see Condenser 
Copper; corrosion; 135 
oxygen and, 135 
salts and, 135 
detection, micro, 1566 
determination; 5, 7-dibromo-8- 
hydroxyquinoline and, 1306 
micro; 1307 
electrometric titration, 1567 
salicylaldoxime and, 1551 
health and, 557 
salts, oligodynamic action, electro- 
lytes and, 137 
sterilization and; 555, 1310, 1558; 
1580, 1736, 1738 
bactericidal water and, 1122 
see Boiler corrosion: Chlorine ab- 
sorption; Dechlorination; Hot 
water system; Iron corrosion; 
Sewage; Swimming pool 
Copper sulfate treatment; 290, 292, 
687, 810, 1873 
application to mixing chamber, 
1288 


dosage, 1288 
fish and, 157 
Melosira and, 157 
Corpus Christi; dam failure, 403 
Corrosion; determination; 1299 
apparatus, 1308 
electrically, 135 
flow, velocity and, 1308 
oxygen and, 1299 
prevention; 1757 
coatings and; 1299 
electrical resistance as cri- 
terion, 1300 
pH adjustment and, 813 
solid-liquid-gas junction and, 1309 
study methods, 561 
theory, electrochemical, 1299, 1558 
see Chlorination; Copper; Hot 
water system; Iron corrosion; 
Pipe corrosion; well 


Corrosiveness; 568, 812 
aeration and, 974 
carbon dioxide and, 1309 
correction, 974, 1752 
H-ion concentration and, 1308 
lime and; 159, 563, 813, 1294, 1871 


cost, 563 

hardness increase and, 975 
magnesite, calcined, filtration 

through, 568 


oxygen and, 159, 1309, 1557, 1757 
red water, aeration and soda ash 
and, 157 
soda ash and, 1871 
sodium hydroxide and, 157 
types of water and, 974 
see Acidity; Calcium carbonate; 
Corrosion 
Cost; see Books 
Covington, Ky.; water works im- 
provements, 1870 
Crab; chlorine and, 138 
Crenothrix; in distributed water, 1132 
polyspora Cohn, in water pipes, 
1551 


see Bacteria, iron; Filtration 
Crimea; see Books 
Cross connections; check valves, re- 
liability, 161 
chlorinator, automatic, reliability, 
161 
elimination, 1740 
typhoid and, 410, 1874 
see Plumbing 
Crystal violet; see Bacterium coli test 
Crystalite; see Softening 
Cuba; water works, 291 
Cumberland, Md.; Koon Dam, con- 
crete control, 960 
Curvature; of water surfaces, 1309 
Cyanide waste; fish and, 569 
treatment, 569 
Cyclotella; copper sulfate and, 687 
Cyperus immensus; control, 146 


Dallas, Tex.; chlorinated copperas 
and, 1878 
mains, 143, 155, 1289 
stormwater pumping stations, 675 
Dam; arch; analysis, 972 
model study, 973 
variable, 959 
buttress, articulated; economical 
determining, 970 
or water supply, 964 
concrete; arch; 404, 553 
oe repair, gunite and, 


buttress; cost data, 679, 957 
-and-slab, 1109 
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cellular, patent and, 552 
demolition, 679 
design, 1110 
disintegration, prevention, 150 
gravity; 404, 405 
construction, 679, 960 
repair, grouting and, 552 
straight, stability and uplift 
pressure, 970 
thrust-buttress, 1110 
cost, 955, 958 
earth; 404, 553, 808 
composition of, 547, 548 
core; composition, BAT 
examination, 547 
548 
settlement, 548 
wall, concrete, cellular, 553 
cost, 552, 808, 1128 
design, theory, 547 
earthquake-proof, 959 
failure, 403 
hydraulic-fill; construction, 1870 
semi-; construction, 957, 959 
design, 959 
permeability, 959 
slippage, 548, 959 
overflow weirs, 1754 
repair, 1111 
washout, 1130 
earthquake and, water pressure, 
formula, 969 
erosion; depressed apron and, 1111 
model studies and, 150, 1110 
foundation; electrical prospecting 
and, 1756 
excavation, water level lowering 
by air lift and, 692 
gravity-arch, 1108 
height increase, design for, 1110 
marble-faced, 150 
masonry; analysis, load 
method, 1281 
raising of, 150 
new type, 960 
Reservoir Safety Provisions Act, 
Great Britain, 683 
rock; construction, 413 
earthquake-proof, and cost, 958 
-embankment-hydraulic-fill, cost 
1282 
stresses, formulas for buttress, 
gravity, and multiple arch struc- 
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Daytona Beach, Fla.; carbon treat. 
ment, 810 
Deadwood 549 
Deaération; apparatus, 1736 
see Boiler feed water treatment; 
Hot water system 
Mich.; sewage treatment, 
687 
apparatus, small open and, 1734 
bleaching clay and, 
carbon; 1867 
filtration; 1117, 1298, 1303 
rate and, 1105, 1283 
layer on filters, 152, 294 
reaction and, 1579 
regeneration; alkali and; 1579 
and ‘chlorine compound, 
1738 
calcium chloride and soda 
ash, 1284 
coal filtration and, 1876 
copper and copper oxide and, 1310 
magnesium and, and cost, 685 
Dedham, Mass.; fire protection 
charges, 1871 
Defiance, O.; chlorination, ammonia 
and, 568 
Delaware River; New York diversion 
case, 554 
Ger.; water treatment, 


Delphos, O.; pollution case, 288 
Denby Dale, ng.; typhoid outbreak, 
568 


Depreciation; accounting system for 
rail and phone companies, Inter- 
state Commerce Commission order 
re, 806 

Derbyshire, Eng.; ground water case, 
1751 

Detroit, Mich.; Connors Creek pump- 
ing station, 675 
filter plant, design studies, 1293 

ate valve modernization, 680 
intake lagoon, 678 
pumping plant, temporary, 802 
swimming pools, water quality, 410 
water supply; project, 403 
weather, influence of, 146 
waterw orks, depression and, 1126 

Diarrhea; outbreaks, Seneca Falls, 
410 
see Disease 


tures, 970 ‘ Disease; gastro-intestinal; purified 
Danvers, Mass. ; delinquent accounts, polluted water and, 419, 682 
293 reservoir contamination from 


Danville State Hospital; water sup- 
ply troubles, 813 
Danzig; see Books 


sewer ana, 152 
water-borne; causes, 290 
court decisions re, 289 
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see Asthma; Colitis; Dysentery, 
Gastro-enteritis; Jaundice; Ty- 
hoid 
Distilled water; apparatus; alumi- 
num, 153 
glass, 1577 
sun as source of heat, 1578, 1735 
bacteria 
copper and, 
1113 
storage in glass, 1583 
Distillery; waste treatment, 1312, 
1585 
water supplies, 1585 
Distribution system; corrosion; 1585 
oxygen dissolved reduction as 
index, 159 
cost data, 401 
dead end complaints, chlorine- 
ammonia and, 1752 
design, 681 
maintenance, 298 
materials and accessories, 681 
reinforcements, design, 1293 
valves; inspection, 1126, 1872 
location, 1126, 1872 
marking, 1872 
non-uniform, distinguishing, 1126 
repair, 1872 ~ 
see Books; Main; Pipe 
Divining; see Water, ground 
Dix River; see Kentucky Utilities Co. 
Douala; iron removal, 1564 
Doung-Liéu, French Indo-China; 
dam foundation, 692 
Dover, Delaware; utilities, profitable 
operation of, 815 
Downington, Pa.; filter gravel dis- 
placement, 157 
Dresser Manufacturing Co.; Brad- 
ford plant, 1296 
Drill; submarine rock, history and 
development, 805 
Drinking fountain; disease transmis- 
sion and, 1757 
highway, and cost, 554 
specifications, 1757 
Duluth, Minn.; main costs, 551 
Dundee, Mich.; taste treatments, 
1131, 1752 
Duration curves; 971 
Durham, N. C.; metering, 566 
Dutch East Indies; water supplies, 
1748 
Dysentery; epidemic, milk infected 
by water and, 145 
Great Britain and, 147 
historical data, 147 


purification plant failures and, 814 
see Amebiasis 


ow Mere, Pa.; red water troubles, 
Earth; cores, long, method of ob- 
taining, 1104 
slips and subsidence, underground 
erosion and, 403 
see Dam; Soil; Trenching 
East Bay Municipal Utility District; 
Mokelumne project conduit pro- 
gram, 140 
East Providence, R. I.; chloramine 
treatment, 1745 
East Rochester, N. Y.; gastro-en- 
teritis outbreak, 160 
Easton, Pa.; new filter plant, 1753, 
1868 
Eddy, E. B., Co.; new filter plant, 804 
Eijkmann; see Bacterium coli test 
El Capitan Dam; see San Diego 
El Centro, Cal.; filter plant, 553 
El Paso, Tex.; reservoirs, 143, 812 
Elbe River; arsenic and, 974 
Electric power; generating cost re- 
duction, 816 
see Hydro-electric; Pump; Pump- 
ing station 
Electric wiring; grounding to water 
pipes, water quality deterioration 
and, 1868 
Electrolysis; stray current; 1118 
bibliography, 1118 
cement coating and, 1301 
deposit in water pipes and, 1564 
detection from surface, 1295 
drainage connections and, 1561 
insulating joints and, 1561 
laboratory study model, 1561 
steel pipe perforation and, 1296 
vo quality deterioration and, 
1 


water purification by, 1563 
see Pipe, lead; Turbine, water 
Electroésmosis; water purification 
and; 137, 568, 1553, 1563, 1735 
power consumption, 1553, 1735 
see Boiler scale 
Elizabeth City, N. C.; color, per- 
manganate and chlorinated cop- 
peras and, 1290 
Endameba histolytica; carriers; food 
handlers and, 1120 
incidence, 1120 
see Amebiasis 
Endicott Water Co., N. Y.; cast iron 
pipe river crossing, 806 
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Engine, Diesel; fuel, specifications, 

1554 

see Pumping station; Well pumping 
Engineer; public health and, 411 
England; consumption, 292 

rainfall, 292 

Water Pollution Research Bd., 

report—1932, 568 

water works practice, 292 

see Great Britain 
Enid, Okla.; pollution case, 1880 
Epping Eng.; paratyphoid outbreak, 

568, 1748 


Erie,  - ; water works, annual report, 
131 

Eschershausen; water quality, 1738 

Essex, Ont.; hydrogen sulfide re- 
moval, aération and, 681 
typhoid epidemic, 681 

Essex County, N. J; Second River 
Joint Meeting, concrete outfall 
data, 956 

Excavation; see Trenching 

Extensions; program re, benefits, 139 
see Financing; Main 


Fairfield, Conn.; water supply, 415, 
1873 

Fairmont; pollution case, 1880 

Falmouth, Mass.; main tubercula- 
tion, iron bacteria and, 290 

Federated Malay States; 
1746 
water supplies, 1746, 1756 

Ferric and Ferrous; see Iron 

Films; strength, factors, 1309 

Filter gravel; 158 

Filter, membrane; sterile effluents 
and, 1549 

Filter sand; flow through, study of, 


rainfall, 


porosity and its determination, 550 
preparation, 158 
properties, researches on, 549 
requirements, 158 
rententativeness of surface, de- 
termining, 550 
sodium hydroxide, hot, and, 1131 
specifications, 550 
surface area, determining, 550 
see Filtration, rapid sand; Filtra- 
tion, slow sand 
Filtration; 562, 796, 1303, 1752, 1754 
brown coal ash and, 1737 
capillary retention of liquids, 1881 
clogging, Crenothrix and, 1301 
extent employed, 160, 684 
plants; 553, 813 
new, 1753 
operation, 815 
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see Filter sand; Filtration, rapiq 
sand; Filtration, slow sand; Iron 
removal; ; Manganese removal 
Filtration, coal; 186 
attrition loss, 964 
medium, cost, 1876 
vs. sand, 418, 815, 966, 1876 
sodium hydroxide, hot and, 1131 
softened water and, 1876 
wash rate, 1876 
Filtration, double; 1757 
see Filtration, pressure ; Filtration, 
slow sand 
Filtration, pressure; 137, 141, 796, 
1734, 1736 
alum i in filtered water, double filtra- 
tion and, 966 
plant, 1755 
ressure regulator, 1554 
Filtration, rapid sand; 137, 139, 144, 
1736, 1746 
cost, 144 
efficiency; bacterial; 295 
as incidental function, 1293 
season and, 1290 
Bacterium coli removal; 1290 
applied water limit and, 1735 
pollution and, 1290 
gravel; depth, 804 
displacement; prevention, 157 
wash rate and, 676 
head loss; final, 1748 
initial, carbon addition and, 1106 
Hyatt type, 419 
nitrite in effluent, pre-ammoniation 
and, 1130 
performance, formulas, difficulties 
and, 1291 
plants; 155, 688, 1553, 1756 
cost, 402, 679, 798, 804 
design; experimental studies and, 
1293 
improvements, 404 
new; 150, 300, 402, 679, 798, 799, 
804, 808, 1288, 1753, 1755, 1369 
concreting procedure, 676 
water inspection chambers, con- 
tinuous flow, 1878 
rate, 419 
runs; 1288 
algae and, iron and lime, and 
alum and chlorine. and, 1124 
carbon addition and, 152, 1105 
prechlorination and; 300 
ammonia and, 418 
turbidity, artificial, and, 1289 
sand; carbon penetration, 1106 
cleaning, caustic soda and, 158 
coatings; 1288 
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chlorination and; 562 
ammonia and, 418 
chloride of lime, 814 

hosing and, 562 

soda, caustic, and, 562 

conditioning, activated 
and, 1753 
cracking; 158 

hosing and, 816 

surface washing and, 1291 

turbidity, artificial, and, 1289 

depth, 804, 1754 
hard spots and, 816 
mud balls; 813 
cause and prevention, 158, 


688 
sand size and, 158, 688 
turbidity, artificial, and, 1289 
wash rate increase and, 1289 
size, 139, 404, 804, 816, 1754 
underdrains; 1753 
clogging, Tobin bronze corrosion 
and, 1289 
units, reconditioning, 1288 
wash; 561 
air-water, 816 
carbon retention and, 1106 
hosing and, 816 
orifices, area, 676 
rate, 158, 1289 
sand expansion; 1748 
temperature and, 158 
water; percentage; 1312 
activated alum and, 1753 
prechlorination and, 300 
recovery, 562 
see Filter sand; Filtration; Filtra- 
tion coal 
Filtretion, slow sand; 1573 
bacterial efficiency, 1870 
carbon layer in, bacteria and or- 
ganic matter removal and, 1284 
color removal, 1874 
hydrogen sulfide production, 141, 
1131 


operation cost, 1870, 1874 
plants, 1756, 1874 
prechlorination and, 141 
pre-filters and; 567 
percolating vs. rapid sand, 1132 
rate of filtration, 567 
runs; 141 
prechlorination and, 1132 
sand size, 816 
see Filter sand; Filtration 
Financing; 1879 
bond redemption from revenue, 
293 
depression and, 1126 


alum 
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extensions; advance planning and, 
1293 
from earnings, 140, 1734 
mains; assessment against prop- 
erty, 1879 
practice, 1292 
Hetch Hetchy project, bonds in 
payment of wages, 961 


municipally-owned works, funds 
diversion, 1292, 1879 

revenue per capita, 139 

see Accounting; Billing; Rates; 


Taxation; etc. 
; capacity; marking and, 
testing, 1872 
requirements, installation, loca- 
tion, maintenance, inspection 
records, 1126 
see Fire protection 
Fire insurance rates; water supply 
and, 812 
Fire protection; 143 
charges; 1292 
hydrant rental and, 300, 566, 1292 
inch-foot method, 1871 
water supply; failure, liability and, 
287, 1879 
National Bd. of Fire Under- 
writers’ schedule, 1873 
water works investment and, 1871 
Fire protection, private; charging for, 
practice, 1292 
see Sprinkler system 
Fish; arsenic and, 1304, 1564 
chlorine and, 138 
hatchery, losses through pollution, 
court decision re, 1880 
hydrogen sulfide and, 138 
milk waste pollution and, 161 
oxygen and; 138 
removal by, 138 
ozone and, 1304 
ponds, vegetation control, arsenic 
and, 1564 
sugar waste, saponin and, 1113 
water purity, as index of, 560 
see Carp; Copper sulfate; Goldfish; 
Minnows; Perch; Salmon; Trout; 
ete. 
Flood; control; Indo-China, 553 
methods, 957 
railway embankment erosion and, 
401 
see Mississippi; Yuba 
Flow; measurement, salt method, 
1872 
see Books; Pipe flow 
Flume; concrete construction, 1109 
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Fluorescein; detection, portable ap- 
paratus, 1576 
Fluorine; chronic intoxication, bibli- 
ography, 1743 
detection, 1295, 1550, 1570 
determination, 154, 564, 968 
physiological effects; 568 
bibliography, 296 
removal; carbon and various other 
reagents, 1743 
<a, purification methods and, 


toxicity, various compounds, 1743 
volatilization as silicon tetraflu- 
oride, 564 

see Teeth 

Foam; factors, 1309 
see Boiler foaming 

Forbes, F. F.; work of, 679 

Ford Motor Co.; Rouge tunnel, 675, 
803 


Forest; evaporation and, 1873 
soil porosity and, 1751 
water regulation and rainfall, effect 

on, 1575 

see Water supply; Watershed 

Fort Dodge, Ia.; new purification 
plant, 402 

Fort Riley, Kans.; Cavalry School 
swimming pool, 554 

Fort Smith, Ark.; intake protection, 
1870 

Fort Wayne, Ind.; new purification 
plant, 1288, 1869 

Fort Worth, Tex.; water supply, 143 

Fountain; see Drinking fountain 

Franklinville, N. Y.; milk waste pol- 
lution, 161 

Fredericella; statoblasts, 
increase and, 688 

Freshwater Biological Association; 
laboratory, 560 

Friedland Dam; 548 

Frost; see Soil 


bacterial 


Gallionella ferruginea Chol.; in water 
pipes, 1551 
see Bacteria, iron 

Gas and coke works waste; composi- 
tion, 1546 
phenol removal, benzol absorption, 


Gases, dissolved, rare, determina- 
tion; apparatus, 1578 

W. Va.; water treatment, 

1 

Gastro-enteritis, 
demics; 160, 800 
chemical irritant and, 1742 
sterilized polluted water and, 682 


water-borne epi- 
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Geology; see Books; Water, ground 

Germany; ground water levels, 1889 

Goiter; iodine and; 568, 686, 967 
1736 

bibliography, 686 

iodized salt and, 967 

Goldfish; hydrogen sulfide and, 138 
oxygen and, 138 

Goshen, N. Y.; water supply, 161 

Holland; water, iodine and, 

Gouverneur, N. Y.; purification 
plant, 161 

Grand Canyon National Park; sew- 
age reclamation, 808 
water supply 413 

Grand Forks, N. D.; water soften- 
ing, 287, 688 

ey Rapids, Mich.; storm sewer, 


Grants Pass; new filter plant, 799 

Great Britain; dysentery and, 147 
see England 

Great Lakes; water purification and 
sewage disposal on, 1576 

Great Western Railway, Eng.; Severn 
River tunnel, grouting, 1125 

Greater Vancouver Water District; 
steel main, new, 955 
water supply, 412, 678 

Greece, N. Y.; gastro-enteritis out- 
break, 160 

Greensburg, Pa.; corrosiveness, lime 
and, 813 

Greenville, Miss.; water works, flood 
protection, 

Greenville, Tex.; accounting, 142 

Gull; see Reservoir 

Gunite; rebound, 801 
strength, sand size and nozzle 

velocity and, 801 
water-cement ratio and, 801 
see Dam; Irrigation; Pipe, steel; 
Reservoir; Tunnel 


Hackensack Water Co.; water qual- 
ity, deterioration by stray currents, 
1868 

Hamburg, Ger.; water, arsenic and, 
974 

Hamilton, Bermuda; water supply, 
676 

Hamilton Dam; see Miami Conserv- 
ancy District 

Hardness; carbonate, heating and 
boiling and, 1308 
causes, 418 
true and soap, relation between, 

418 
see Books; Soap; Softening 
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Hardness determination; 418, 1303, 
1555 
Wartha’s method, chlorides and, 

691 
see Books 
Harrisonville, Mo.; pollution case, 


420 
Hartford, Conn. ; metering, 293 
meters, 155 
pipeline over bridge, 287, 1745 
Haverhill, Mass.; pipeline leakage, 
1872 
Health; aluminum and, 1304 
copper and, 557 
a ic, engineer and, 411 
zinc and, 796, 1747 
see Books; Disease; Fluorine; Lead 
oisoning 
Heidelberg, Ger.; electro-Katadyn 
sterilization, 1310 
Herkimer, N. Y.; new supply and 
pipeline, 288 
Herolith; see Pipe coating 
Hidalgo County Water Improvement 
District No. 2; concrete pipe and 
canal lining, 552 ' 
Highway; see Drinking fountain; 
Water supply 
Hogan Dam; see Stockton 
Holcombville, N. Y.; see North Creek 
Water District 
Hoover Dam; see Books; United 
States Bureau of Reclamation 
Hot water system; corrosion; copper 
construction and, 406, 1 
H-ion concentration, soda ash 
and, 804 
oxygen and; 406, 1285 
removal methods, 1285 
theory and prevention, 1737 
vent and, 
scale removal, acids for various 
metals, 1574 
Houston, Tex.; welded pipelines, 
submerged, 955 
Howard Smith Co.; Beauharnois Mill 
water supply, 677 
Hudson, N. Y.; sewer construction, 
2 


Hudson River Regulating District; 
Conklingville Dam, 548 
Hunter’s Creek Dam, washout, 1130 
Huntington, Pa.; chlorine-ammonia, 
156 
Hutchin; concrete reservoir, 974 
Hydrant; see Fire hydrant 
Hydraulic jump; see Conduit 
Hydraulic laboratory; National, 804 
University of Tennessee, 804 


Hydraulics; early contributors in 
New England, 680, 1872 
see Books 
Hydrochloric acid; pipe cleaning 
with, inhibitor and, 414 
wel: screen cleaning and, 414 
see Boiler corrosion 
Hydro-electric plant; 1870 
ice troubles, remedies, 681 
intake, Johnson-Wahlman draft- 
distributor, 806 
see Electric power 
Hydrogen-ion concentration; 1560 
adjustment; filtration through 
magnesium turnings, 685 
lime and, 804, 1290, 1294 
soda ash and, 804 
definition, 1303 
variations in lakes, 1552, 1560 
see Bacteria; Bacteriophage; Cal- 
cium carbonate; Coagulation; 
Color; Color removal; Corrosion; 
Corrosiveness; Iron corrosion; 
Pipe corrosion; Steel; Suspen- 
sions 
Hydrogen-ion concentration deter- 
mination; electrode, glass, 968, 
1756 
electrometric apparatus, 1755 
indicators; isohydric, 
m- or p-nitrophenol, 1580 
recorder, 1114 
Hydrogen peroxide; see Iron removal 
Hydrogen sulfide; bacteria, sulfur 
and, 688 
detection, mercury method, 1307 
determination, phosphotungstic 
acid and, 690 
evolution, microérganisms and, 
1296 
fish and, 138 
removal; aeration and, 402, 681, 
796, 1734, 1871 
carbon and, 810 
Hydrology; research, proposed, 1295 
see Books 
Hydrosept tablets; water treatment 
and, 1735 
Hypochlorite; determination, 1551 
feeding device, 971 
solutions, analysis, electrometric, 
1571 
see Calcium hypochlorite; Chlorin- 
ation; Iron removal; Javel 
water; Sodium hypochlorite 


Ice; manufacture, water for; quality 
requirements, 159 
treatment; 1299, 1556 
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coal filtration and Caporit, 
1867 


opacity prevention, 1581 
sodium carbonate removal, 
1300, 1581 
see Hydro-electric; Intake 
Illinois; Chicago sewage case, 1880 
Division of Sanitary Engineering, 


report, 

teeth, mottled enamel, fluorine 
and, 154 

Illinois Central Railroad; water 


facilities, 414 
Illinois River; see Mississippi River 
Imperial Valley Irrigation District; 
canal bank maintenance, 1106 
Incinerator; 816 
Incubator; inexpensive, construction, 
1584 
India; cholera, 147 
river stabilization, 1105 
Indiana; sanitation campaign, 294 
Indianapolis Water Co.; chlorine- 
ammonia and, 568 
depression and, 1126 
service complaints, handling, 155 
tank, elevated, new, 964 
Indo-China; public works, 553 
Industrial wastes; composition of 
various, &01 
disposal, 295 
treatment; 1583 
aeration and, 1312 
alum and, 1555 
ferric chloride and, 1555 


progress, 568 
see Gas and coke works; Paper; 
Pollution, industrial wastes; 


Sugar; etc. 
Infiltration gallery; 148 
new, 1107 
operation and cost, 144 
Institution of Civil Engineers; reser- 
voirs, floods and, committee report, 
1754 
Intake; ice and, avoiding, lagoon 
and, 678 
pipe, steel; construction, 1746 
encased in concrete, 678 
joints and coating, 1746 
port velocity, 678 
river; 155 
protection, revetment and, 1870 
tunnel, 677, 678, 1106 
vortex, elimination, screen design 
and, 1123 
see Hydro-electric 
Iodide; see Chlorination, taste 
Iodine; solubility, 1736 
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sterilization and, 1736 
in waters, 967, 1115, 1555 
see Books; Goiter 
Iodine determination; 967, 1578 
bibliography, 1305 
methods, 1550 
Iowa; Railway Commission and Ep- 
gineering Experiment Station, stee] 
casing for pipe undercrossings, 1126 
well supplies, quality, 288 
Iron; content, objectionable, 298 
in lakes, stratification and, 1115, 
1560 
solutions, equilibrium, carbon di- 
oxide and, 1573 
taste and, 1122 
transformation in nature, iron and 
heterotrophic bacteria and, 1573 
Iron bacteria; see Bacteria, iron 
Iron, cast; corrosion, 1738 
nitrogen-hardened, 1755 
testing; 1296 
test bar size and, 1567 
Iron chloride; see Coagulation; Color 
removal; Industrial wastes; Sewage 
Iron corrosion; carbon dioxide and, 
1571 
coatings and, 1571 
copper addition and, 1557 
films, protective, and, 1571 
flow velocity and, 1112 
H-ion concentration and, 1571 
loss, annual, 1571 
oxygen and, 1571, 1574 
rate, time and, 685 
sodium chloride solutions 
inhibitors and, 564 
theory, colloid, 1112 
see Corrosion; Corrosiveness; Hot 
water system; Pipe corrosion; 
ete. 
Iron determination; 418 
5 ,7-dibromo-8-hydroxy quinoline 
and, 1306 
a-a’-dipyridyl (total and ferrous), 
691, 1311 
ferrous, dimethylglyoxime 
1546 
organic, thiocyanate and, 1311 
permanganate titration, 1568 
sulfosalicylic acid and, 1581 
thiocyanate and, 689, 691, 1564, 


and, 


and, 


1568 
Iron removal; 298 
aeration and; 1578, 1871 
and filtration; 796, 1291, 1734, 
1753, 1869 
plant, and cost, 402, 417 
permanganate, and filtration, 797 
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filtration, brown coal ash, 1737 
organically bound; aeration; and 
Bollman filter, 1311 
and phosphate, 1311 
hypochlorite, ferrous ammonium 
sulfate and filtration, 1564 
permanganate and chlorinated 
copperas, 1290 
permanganate, hydrogen peroxide 
or ozone and filtration, 1578 
Irondequoit, N. Y.; gastro-enteritis 
outbreak, 160 
Irrigation; canal; bank maintenance, 
disking and, 1106 
lining; concrete, 401, 552 
gunite, 552 
value, 401 
ditches, machine-cleaning and cost, 
551 
evaporation, salts, concentration 
and, 1751 
Indo-China and, 553 
Java and, 401 
sewage and; 811 
economy and, 808 
ground water pollution and, 807 
Italian State Railway; softening 
systems, 1569 
tunnel through Apennines, 400 


Japan; lakes, iron and manganese 
and, 1115 
water works and sewerage, 1569 
see Books 

Jaundice, ‘‘catarrhal’’; bibliography, 


water-borne epidemic, 800 

Java; irrigation, 401 

Javel water; deterioration and its 
determination, 1563 

Johnstown, Colo.; new filter plant, 
and cost, 679 

Jonquiére, Que. ; hydro-electric plant, 
dam construction, 679 

Jute packing; B. coli and, 141 


Kalamazoo, Mich.; jute packing, 

B. coli and, 141 

new reservoir, chlorination, 141 
Karlsbad thermal spring; origin, 408 
Katadyn; bactericidal power of 

treated water, 1737 

bibliography, 1310 

electro-, apparatus, 1310 

flasks, 1556 

sterilization, 1737 

see Oligodynamic; Silver 
Keeseville, N. Y.; water supply, 559 


Kentucky-Tennessee Section; 8th an- 
nual meeting, 298 

Kentucky Utilities Co.; Dix River 
dam, diversion tunnel closure, 957 

Kharkov, Russia; water supply and 
sewage disposal, 1753 

Kingsport, Tenn.; water supply, 155 

Kitchener, Ont.; consumption, new 
well, water quality, 1107 

Koon Dam; see Cumberland, Md. 

Kuochiatien, Manchuria; pipes, iron 
bacteria and, 1551 


Laboratory; improvements, 1754 
new, 1869 
see Purification 
Lake; H-ion concentration vari- 
ations, 1552, 1560 
iron and manganese, depth and, 
1115, 1560 
metalimnion, 1553 
oxygen variations, depth and, 
1553, 1560, 1565 
stratification, 1115, 1552, 1560, 1565 
temperature, depth and, 1565 
types, 1552 
Lake Forest, Ill.; distribution system 
and consumption data, 1293 
Lancaster, O.; iron removal and sof- 
tening plant data, 1291, 1869 
Lansing, Mich.; water system ad- 
ministration and operating data, 
1292 
Las Animas, Colo.; well pumping, 
1746 
Laundry; water quality require- 
ments, 159 
Lawrence, Mass.; water supply, 1871 
Lead; bactericidal action, 1558 
content, limit and, 1112, 1747 
corrosion, ground water and, 1569 
detection, spot tests, 135 
determination; colorimetric, 1307 
micro; 1307 
electrometric, 1307 
sulfide method, 690 
solvency; 568, 569, 689 
salts and gases, various, and, 


ternary alloys, 568 
lead pipe and; 1112, 
1 


chlorination and, 1747 
water and, 1297 
Leadite; see Pipe, cast iron 
Leakage survey; pitot tube and, 417 
procedure, 813 
results, 159 
savings and, 688 
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Lebanon, N. H.; water works recon- 
struction, 1745 

Lehigh Water Co. ; taste, prechlorina- 
tion and, 813 
see Easton, Pa. 

Leipzig, Germany; lead poisoning, 


Leominster, Mass.; water works 
construction, unemployment relief 
and, 292 

Leptospira; in water supply, 800 

Leptothrix ochracea Kiitz; in soil 
and water pipes, 1551 

Levee construction; dragline exca- 
vator and industrial railway, 1127 
tower excavator and, 1124 

Level; recorder, distant, 964 

Lexington Water Co.; water supply, 
emergency, 680 

Liberty, N. Y.; leakage elimination 
and pipe line improvements, 417 

Liebreich zone; 1309 

Lime; see Concrete 

Lime treatment; excess; 568 

sterilization and; 295 
efficiency, 1290 
see Chlorination ; Coagulation ; Cor- 
rosiveness; Hydrogen-i ion con- 
centration; Softening; Taste and 
odor 

Limnology; see Books 

Little Falls, N. J.; concrete pipe line, 
unit costs, 807 

Eng.; chlorination, early, 

1 


consumption, 567, 1754 
Metropolitan Water Bd., report, 
567, 1748 
typhoid, 567, 1754 
water supply; data, 1754 
proposed, from Wales, 292 
Los Angeles, Cal.; chlorination and 
chlorine-ammonia, 553, 568 
Los Angeles County Flood Control 
District; Big Tujunga Dam, 553 
Louisville, Ky.; extension financing, 
140 


water supply, city limits and, 300 
Lower Rio Grande; irrigation canal 
lining, 401 
Lyman Dam; repair, 1111 


Mackerel; oxygen removal by, 138 

Madden Dam; see Panama Canal 
Zone 

Madison Water Co.; typhoid and, 
court decision, 289 

Madras; B. coli test studies, 1287, 
1739 
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water supply; report, 141 
studies, 1131 
Magnesite; see Corrosiveness 
Magnesium; determination; 418 
electrometric, 1546 
8-hydroxyquinoline and, 139% 
1566, 1569 
filtration through, 685 
Magnesium aluminate; solubility and 
optical properties, 561 
Magnesium chloride; see Perch 
Magnesium sulfate; see Tunnel 
— Eng.; early chlorination, 
Main; 1297 
cleaning, capacity increase and, 


extensions, law and, 1879 
failure, preparedness and, 290 
rade alteration and, 810 
in highways, legality, 683 
chloramine and, 1745, 
5 


jute packing, B. coli and, 141 
laying; 155, 1289 
cost, 551 
perpetually frozen ground and, 
1125 


maintenance, 155, 1289 
manganese deposition, 1115 
sterilization; 568 
calcium hypochlorite and, 966 
tuberculation, iron bacteria and; 
290 


coatings and, 291 
see Distribution system; Financing; 
Pipe; Trenching 
Maine Water Utilities Association; 
hydrant markings, 1871 
Malton, Eng.; typhoid outbreak, 568 
Manchester, Eng. ; Haweswater tun- 
nel, construction record, 550 
Manganese; black water and, 1745 
deposit in pipe, 1551 
determination; 418 
benzidine and, 154 
periodate and, 153 
persulfate and, 690, 691 
impounding reservoirs and, bottom 
rawoff and, 1745 
in lakes, stratification and, 1115, 
1560 
Potomac River and, 810 
precipitation in mains, 1115 
see Chlorine, free, determination 
Manganese removal; aeration and; 


Bollman filter and, 1311 
chlorination and filtration, 810 
permanganate and filtration, 797 
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base exchange and, 1578 
coagulation, iron and lime and, 964 
filtration, brown coal ash and, 1737 
pyrolusite, coke beds and filtration, 
965, 1115 
Manila, P. I.; algae, nuisance and, 
145, 687 
ground waters; 1552 
radioactive, 1552 
Marathon Dam; see Athens, Greece 
Maricopa County Municipal Water 
Conservation District; Lake Pleas- 
ant Reservoir, court decision re, 
1103, 1124 
Maryland; Bureau of Sanitary En- 
gineering, annual report; 1932, 159 
1933, 1585 
typhoid, 159, 1585 ety 
Water Resources Commission; 815, 
1585 
findings, 159 
Maryland-Delaware Water and Sew- 
erage Association; 7th conference, 
815 
Massachusetts; public health en- 
gineering, 411 
typhoid, carriers and, 799 ; 
water economic condi- 
tions and, 292 
Melbourne, Australia; Silvan Dam, 
553 
Melosira; copper sulfate and, 157 
Memphis, Tenn.; iron removal, 299 
water supply, 1883 
water works, depression and, 1126 
Merced Irrigation District, Cal.; 
canal lining, 552 
Mercury salts; water sterilization 
and, 1738 
Mesothorium; in water, 1882 
Metal; bactericidal action, reaction 
and, 1558 
see Copper; Corrosion; Iron; Lead; 
Oligodynamic; Pipe; Steel; etc. 
Meter; 143, 810 
accuracy, specification, 293 
location, practice, 811, 812 
maintenance, practice, 964, 1868 
ownership, practice, 811 
rebuilding, frequency, 566 
requirements, 155 
size, over, loss and, 1872 
standardization, 796 
testing; 155 
in field, 1872 
see Orifice; Venturi 
Meter reading; frequency, 566 
practice, 964, 1868 
Metering; Athens, Greece, 150 
Bridgeport, Conn., 1873 


Durham, N. C., 566 
Hartford, Conn., 293 
Lansing, Mich., 1292 
Milwaukee, Wis., 1750 
Norwood, Mass., 291 
Reading, Pa., 159 
Sacramento, Cal., 1294 
St. Paul, Minn., 965 
see Consumption 
Methyl orange; see Chlorine, free, 
determination 
Methyl red; see Chlorine, free, 
determination 
Metropolitan Districts; see Books 
Metropolitan Water District of 
Southern California; see Boulder 
City; United States Bureau of 
Reclamation 
Miami, Ariz.; water supply, 144 
Miami Conservancy District; Hamil- 
ton Dam, erosion, 1111 
Michigan; Conference on Water Puri- 
fication, llth, 1130 
swimming pool regulations, 1741 
Michigan Lake Sanitation Congress; 
proceedings—1928, 294 
Microforces; see Purification 
Microscopie examination; technique 
and cost of apparatus, 814 
organisms; carbon and, 
15 


chlorination and; 138 
ammonia and, 1752 
calcium hypochlorite and, 290 
silver and copper and, 1737 
circulation and aeration and, 560 
coagulation and; alum and chlo- 
rine, 1124 
iron and lime, 1124 
color and, 1122 
control, 812 
nitrate and, 560 
odors, atmospheric and, 145, 687 
organic matter synthesis and, 1301 
permanganate and, 1757 
phosphate and, 560 
seasonal sequence, 559 
significance, 814 
see Books; Filtration, rapid sand; 
Protozoa; Spirogyra 
Milk waste; pollution and, 159, 161 
treatment; 410 
filters and, 568 
Milwaukee, Wis.; 
metering and, 1750 
main sterilization, 568 
tank, new and cost, 1292 
water unaccounted for, 1750 
Mimbres Valley, N. M.; ground water 
supply, 409 


consumption, 
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Mine, coal, waste; neutralization, 813 
pollution; acidity and, 809, 812 
bibliography, 810 
pondage and, 810 
sealing and, 810, 813 
volume, 812 
Mineral content; drinking water, high, 
instance of, 1738 
glass bottles and, 420 
see Solids 
Minneapolis, Minn.; water works, 
depression and, 1126 
Minnows; nascent oxygen and, 1304 
Mississippi River; flood; backwater 
effect against Illinois River, 401 
protection project, progress, 1111 
slab-revetment equipment, 1127 
Upper, pollution; 1561 
and natural purification, 296 
water, phosphorus and nitrogen 
contents, 1548 
Missouri; Division of Public Health 
Engineering, report, 1740 
typhoid, 1740 
water supplies, 1740 
Mixing; 799, 808, 1559, 1753, 1754, 1869 
aeration and, 689, 1871 
air, compressed, cost, 974 
flocculator and, 814, 1871 
hydraulic flume, 1753 
mechanical, 567, 689, 1288, 1734 
methods, 299 
period, 1289 
riffled slab, 402 
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National Board of Fire Underwriters: 
grading schedule, 1873 : 
National Electric Light Association: 
ice problems, data, 681 
Neodesha, Kans. ; softening and puri. 
fication plant, 1869 
—_ Castle, Pa.; carbon treatment, 
New Delhi, India; water supply, 6 
New England; hydraulic 
early contributors, 680, 1872 
New England Terminal Co.; oil tank 
failure, 1121 
New Jersey; pollution; 149 
tidal waters, tri-state compact 
and, 1129, 1742 
water and sewage plant operators, 
licensing, 1584 
New — ; ground water, law and, 


Roswell basin, plugging of leaking 
wells, 1104 
New Milford, N. J.; activated carbon 
and, 152 
New Orleans; drainage 
welded steel siphons, 809 
water works, depression and, 1126 
New York City; Bd. of Water Supply, 
25th report, 798 
Delaware River; diversion case, 554 
supply and estimated cost, 160 
main sterilization, 568 
refrigerators, gas-operated, rates 
and, 293 


system, 


tunnel no. 2; 798 
fault zone and, 1108 
water supply project, 403 
water works, depression and, 1126 
New York State; cross-connections, 
fire pump chlorinators and check 


spiral flow, 402 

see Coagulation; Softening 
Moberly, Mo.; taste, carbon and, 561 
Moisture percentages; machine calceu- 

lation, 1881 
Monongahela River; phenol waste 


problem, 295 valves, 161 
Montana; ground waters, 1302 Dept. of Health, annual report, 
Montgomery County, Md.; cemetery 1931, 159 


drought, water supplies and, 160 

tidal waters, pollution, tri-state 
compact and, 1129, 1742 

typhoid, 159, 1874 

water purification plants, 160 


permits, court decision re, 1877 
Mount Holly Water Co.; typhoid and, 
court decision, 289 
Munich, Ger.; new aqueduct, 1286 


Nagasaki City, Japan; typhoid epi- see Books 
demic, 1739 New York University; water hammer 
Nanaimo, B. C.; new dam, 959 study, 973 


Newark, N. J.; reservoir cleaning, 
dredge and, 1107 
Newcastle, Eng.; main cleaning, 1755 


a-Naphthoflavone; see Chlorine, free, 
determination 
Nashua, N. H.; cast iron pipe, old, 


1872 water supply and consumption, 
conflagration, water supply and, ae. 
291, 292 Niagara Falls, N. Y.; chlorination, 


early, 160 


Nashville, Tenn.; new pumps and 
Niederwartha Dam; 548 


filters, 300 
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Nile River; floods, long record of, 961 
Nitrate; determination; 1578 
decolorization and, 1575 
diphenylamine and, 1306 
electrometric, 1546 
salicylate and ; 408 
chloride, correction and, 1578 
wells, deep, and, 1875 ; 
see Lead; Microscopic organisms 
Nitrite; see Chlorine absorption; 
Chlorine, free, determination; Fil- 
tration, rapid sand 
Nitrite determination; 1578 
decolorization and, 1575 
rivanol and, 1548 
Nitrogen; total organic, determina- 
tion, 1297 
see Ammonia; Nitrate; Nitrite 
Norfolk, Va.; filtration, early, 684 
North Carolina; treatment plants, 
technical control, 567 
North Carolina Section; Journal, 
1932, 565 
North Creek Water District; water 
supply cost data, 1128 
Northampton, Pa.;  chlorine-am- 
monia, 156 
Northern Ontario Power Co.; Upper 
Notch dam and power plant, 679 
Northern Pacific Railroad; zeolite 
softening, 414 
Norwood, Mass.; unaccounted-for 
water and metering, 291 
Nirnberg, Ger. ; sewage disposal, 1312 
Nymphaea Stellata; control, 146 


Oak; water color and, 1311 
Oakland, Cal.; typhoid carriers, sur- 
vey, 799 
Odiel River; arsenic, fish and, 1304 
Odor; aeration and, 1871 
determination; air dilution method, 
osmometer and, 1874 
water dilution method, 1874 
filtration, coal, and, 1876 
organic matter and, 145 
see Chlorination, taste and odor; 
Taste and odor 
Ohio; water supply control, 300 
Ohio River Valley; drought of 1930 
and, 410 
Ohio Valley Water Co.; typhoid, 
court decision and, 289 
Oil; determination, 418 
films, 1309 
refinery, water supply; 1290, 1303 
zeolite softening and, 137 
removal, apparatus, 1117 


see Boiler water; Chlorination, 
taste and odor; Taste and odor 
Oil, fuel; auto-ignition temperature, 
determination, 1554 
see Engine, Diesel 
Oklahoma; Arbuckle Mountains, 
geology and water resources, 1289 
Oklahoma City, Okla.; copper 
services, 143 
ogy pollution case, 151 
Olean, N. Y.; typhoid epidemic, 685 
Oligodynamic action; 
distributing in carrier, 


see Copper; Katadyn; Metal; Silver 
Ontario; chlorine-ammonia  treat- 
ment, 

Hydro-Electric Power Commission; 
Alexander development, 957 
turbine cavitation and pitting, 

repair, 678 

pollution and, 1561 

summer resorts, sanitation, 805 

tourist camp supervision, 805 

tunnel and caisson work regula- 
tions, 803 

water supplies; number, 1124 
taste problems, 1124 

water works and sewage plants; 
data, 805 
new, 401, 1126 

Oregon; highway drinking fountains, 

554 


water and sewage treatment, 566 
Organic matter; bottom sludge dis- 
turbance and, 1286 
see Boiler foaming; Oxygen con- 
sumed; Softening 
Organic matter determination; see 
Chlorine absorption; Oxygen con- 
sumed; Oxygen demand 
Orifice; metering, principles, 1281 
Ortho; neglected for indexing 
purposes 
Ottawa, Ont.; filter plant, concreting 
procedure, 676 
Oxygen; solution velocity, 1300, 1548, 
1 


see Minnows 
Oxygen consumed; carbon filtration 
and, 1284 
chlorine absorption and, 1303 
determination; chromic acid and, 
in sewage, 1117 
permanganate, rapid method, 
1547 


Oxygen demand determination; 297 
dilution water and, 409 
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Oxygen dissolved; bottom sludge 
disturbance and, 1286 
deficiency, Polytoma uvella as in- 
dex of, 560 
depth and, in lakes, 1553, 1560 
ee in mud deposits, 
111 
recorder, for feed water, 1309 
sulfite, in presence of, 153, 556 
Weining and Bowen method, 1308 
fish and; 138 
removal by, 138 
minimum advisable, 1122 
reduction, bacteria and, 1305 
see Boiler corrosion; Corrosion; 
Corrosiveness; Hot water system; 
Iron corrosion; Lead; Railroad; 
Steel 
Oxygen removal ; see Boiler feed water 
treatment; Deaeration; Hot water 
system; Railroad 
Ozone; treatment, 568, 1108, 1303, 
1556, 1559 
see Fish; Iron removal 


Pacific Coast Gas Association; pipe 
protection report, 1115 
Pacific Gas and Electric Co.; Moke- 
lumne project; 1109 
siphon spillway tests, 1295 
Panama Canal Zone; Madden; dam, 
unit prices, 955 
reservoir, 405 
rain storm, slides into canal and, 
959 
Paper manufacture; corrosion and, 
1757 
slime control; 565 
chlorine-ammonia and, 1752 
waste treatment, 410 
water treatment; 1757 
alum and filtration, 1736 
sodium aluminate, 137 
Paramecium; cholera vibrio and, 139 
silver and copper and, 1736 
Paratyphoid; outbreak, Epping, Eng- 
land, 568, 1748 
see Bacterium, paratyphosum 
Paris, France; chlorination, 1576 
infiltration galleries, new, 1107 
slow sand filtration, 1573 
Pasay, R. I.; ground water, 1552 
Penfield, N. Y.; gastro-enteritis out- 
break, 160 
Pennsylvania; water, ground, geo- 
logical conditions and, 159 
Water Works Operators’ Associa- 
tion, proceedings; 1932, 156 
1933, 813 
Pennsylvania Water and Power Co.; 
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Holtwood reservoir silting, gilt 
sampler, 805 
Penstock; gate, new design, 957 
steel, fabrication, 955 
Peoria, IIl.; pumping station, electri. 
fication, 1288 
Perch; potash waste and, 1312 
potassium, sodium, calcium and 
magnesium chlorides and, 1312 
Permanganate; see Coagulation: 
Color removal; Iron removal; Man. 
ganese removal; Microscopie or- 
ganisms 
Permutit; base exchange and; 1114 
anions, influence of, 1306 
formula, structural, 1114 
—_ Scotland; infiltration galleries, 
Petersburg, Va.; filtration, early, 684 
meter standardization, 796 
Petrograd; sodium hypochlorite pro- 
duction, 1550 
Pforzheim, Ger.; wells, nitrates and, 
1875 
Phenol; decomposition in water, 
natural, temperature and, 407 
determination, 144, 814 
removal, bleaching clay and, 158 
see Chlorination, taste and odor; 
Gas and coke works 
Philadelphia, Pa.; main tubercula- 
tion, iron bacteria and, 290 
Philadelphia Electric Co.; 
wingo Dam, erosion, 1110 
Phoenix, Ariz. ; pipe, concrete, centrif- 
ugal, 144 
reservoir extension, 143 
Phoenix, N. Y.; water supply, 161 
Phosphate; bottom sludge disturb- 
ance and, 1286 
determination; in boiler water, 1564 
in sea water, prompt examination 
and, 1545 
see Boiler; iron removal; Micro- 
scopic organisms 
Phosphine; in spring water, 1578 
Photo-electric cell; see Turbidity 
determination 
Pinellas Water Co.; new supply, 404 
Pipe; header systems, welding, 1124 
in houses, adequacy, importance, 
155 
line; air vents and blow-offs, 413 
ball and socket, leakage, 1872 
bridge crossing, 1745 
cleaning, acid and inhibitor, 414 
design; 974, 1745 
of large, 969 
galvanic current surveys, pro- 
cedure, 1549 
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incrustation; iron bacteria and, 
1551 
manganese and, 1551 
stray currents and, 1564 
mileage laid in 1931, 963 
railway and highway crossings, 
steel casing and, 1126 
submerged, welded, 955, 956 
welded, gas-, 956 
welding; defects and, 1119 
Lindeweld method, 962 
scale removal, 1577 
see Books; Conduit; Flume; Main; 
Trenching 
Pipe, brass; corrosion, 157 
Pipe, cast iron; centrifugal, 1118 
corrosion; clay layer and, 1310 
soil; lime addition and, 1310 
loose and, 1310 
inspection, 290 
installation and repair, 143 
joints; lead, 962 
leadite, 806, 807, 809 
line; 808 
centrifugal, cement-lined, 680 
construction; 807, 809, 1869 
marsh land and, 962 
railroad crossing, 962 
rough country and, 288 
cost, 401, 551, 807, 962, 1128 
leakage, 809 
old, 1872 
submerged; construction, 806, 809 
crack, welding, 1281 
leakage, 806 
tuberculation, capacity and, hand 
scraping and, 1755 
lining; bitumastic, centrifugally 
applied, flow coefficient and, 1874 
tar, flow coefficient, age and, 1874 
see Iron, cast; Sewer 
Pipe, cement-asbestos; see Pipe, 
ran 


site 
Pipe, cement-lined; history, 1749 
proposed American tentative 


standard, 292 
solubility, 1749 
specifications, 1749 
tuberculation prevention and, 1749 
see Pipe, cast iron 
Pipe coating; 812 
external; bituminous, asbestos felt 
and paper wrapping, 956 
concrete, 1302 
economics of, 1128 
paint and, 1301 
paper wrapping and, 1301 
tests, 1301 
varying to suit conditions, trend 
toward, 1548 


Herolith, 1577 
Tornesit, 1577 
iron bacteria and, 
see Calcium carbonate; Pipe, cast 
iron; Pipe, cement-lined; Pipe, 
steel 
Pipe, concrete; lime, leaching of, car- 
on dioxide and hardness and, 1299 
line; cost, 956 
flow tests, 956 3 
joints; cement, 956 
lead fibre-center gaskets, 956 
leakage, 955 
new, 1108 
steel cylinder reinforced; cost, 


friction coefficient and leak- 
age, 405 
submerged, 956 
reinforced; centrifugally cast, 144 
fabrication, 552 
see Concrete 
ipe, copper; 157 
see Copper; Services 
Pipe corrosion; 137, 812 
detection from surface, 1295 
galvanic currents and, 1548 
protection, 137, 1115 
soil and; 137, 1574, 1581, 1582 
mill scale and, 1744 
pipe curvature and, 1744 
resistivity and, 1548, 1744 
pH adjustment and, 
1873 
wall thickness and, 1574 
see Corrosion; Corrosiveness; Dis- 
tribution system; Electrolysis; 
Pipe, brass; Pipe coating; Pipe, 
galvanized; Soil. 
Pipe flow; resistance to, law of, 1118 
tests; eosin vs. permanganaie, 956 
floats and, 956 
Pipe, galvanized; coating; lead con- 
tent, 1298 
porosity, detection, 1298 
thickness; determining, 1298 
minimum requirement, 1298 
corrosion, 1299 
zinc in water and, 1299, 1747 
see Pipe, steel 
Pipe joint; materials, 155 
see Pipe, cast iron; Pipe, concrete; 
Pipe, steel 
Pipe, lead; electrolysis and, 569 
see Lead; Lead poisoning 
Pipe locator; wireless, 1291 
Pipe, steel; 144, 683 
coating; 1118 
bitumastic enamel, 807 
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external; cement, wrapped, 955 
gunite, 144 
interior, concrete, 144 
joints, 974 
ine; 803, 955 
construction; on bridge, 287 
in mining districts, 974 
cost, 
galvanized, in canyon, 413 
riveted, spirally, 677 
welded, 680, 
see Electrolysis; Penstock; Pipe; 
Siphon; Steel 
Pipe, Transite, submerged line; con- 
struction, 1868 
leakage, 415 
Pittsburgh, Pa.; disease, court deci- 
sion and, 289 
pumping station, new and cost, 142 
Pittsford, N. Y.; gastro-enteritis 
outbreak, 160 
Plankton; see Microscopic organisms 
Plumatella; statoblasts, bacteria in- 
crease and, 688 
Plumbing; siphonage and, amebiasis 
outbreak and, 1119, 1282 
water hammer and, 973 
Plumbo-solvency; see Lead 
Pollution; court decisions re, 1880 
cost, responsibility for, 
95 
tidal waters, New York area, tri- 
state compact, 1129, 1742 
vessels and, 294 
Pollution, industrial wastes; control, 
in Wisconsin, 410 
court decisions re, 1880 
liability and, 289 
taste and odor and, 1105 
water purification and, 294 
see Gas and coke works; Industrial 
wastes; Milk; Mine; etc. 
Pollution, stream; 683, 801, 811, 1561 
control; progress, 568 
river boards and, 146 
court decisions re, 151, 288, 289, 420 
fish life as index of, 560 
investigations; 295, 296 
technique, 801 
Polytoma uvella; as indicator of oxy- 
gen deficiency, 560 
Population; forecasting, accuracy, 
549 
Portland, Ore.; hydrant testing, 1872 
Potash; waste, fish and, 1312 
Potassium chloride; see Perch 
Potassium determination; 418 
colorimetric, 1567 
perrhenic acid and, 1118 
Potassium permanganate; see Per- 
manganate 


INDEX TO ABSTRACTS 


Potomac River; low flow, proposed 
control, 1585 Fey: 
total solids, manganese, 

acidity, study of, 810 

Pressure; complaints, handling, 155 
house piping and, 155 
low, dangers of, 1293 
practice, 1295 
see station 


and 


Princeton . Va.; pollution case 
1878 
Property; appropriation, damages 


and, law and, 557 
Protococcus; filtration and, 687 
Protozoa; self-purification and, 139 
see Bacterium coli 
Prussia; ground water law, 407 
water, lead content, limit, 1112 
see Books 
Pseudomonas pyocyanea; character- 
istics, pH of medium and, 296 
Public relations; 143, 810 
Public utility; see Books 
Puerto Cortez, Honduras; amebiasis 
and, 145 
Puget Sound; sea water data, 1545 
Puget Sound Power and Light Co.; 
Rock Island development, 1111 
Pulp mill; see Paper 
Pump; developments, 681 
lift, high, and, 413 
operation, 138 
selection, 138 
water stage variations, provision 
for, 413, 680, 796 
see Books 
Pump, centrifugal; 796, 1294 
drive; Diesel, 1281 
electric; 1753 
efficiency, 405, 1288 
new installation, 405, 1288, 
1745 
turbine, 300 
Pumping station; 155, 1281 
automatic, telephonic supervisory 
system, 817 
cost, 142 
drive; Diesel; 1746 
advantages, 689 
vs. steam, costs, 813 
electric; 142, 675, 1286 
standby; Diesel, 1746 
steam, 1873 
steam, substitution for, 1288 
steam, gallons per lb. of coal, 1312 
water turbines, 958, 1288, 1746 
equipment, selection, 1126 
layout, 957 
new, 142, 802, 803, 1869 
operating cost reduction; 816 
pressure adjustment and, 1294 
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testing, 675 
see Boiler; Books 
Purification; 410, 553, 1124, 1569, 1576 
clear well observation station, 965 
control, technical, 567, 814 
cost, 965 
economics of, 138 
efficiency; 419 
and limitations, B. coli limits, 299 
failure, typhoid and dysentery and, 
814, 1874 
history in United States, 684 
microforces and, 1309 
plant design, experimental plant 
and, 402 
progress, 412, 568, 1116, 1748, 1754 
research and, 56 j 
see Books; Carbosteril; Chlorina- 
tion; Electrolysis; Electroésmo- 
sis; Filtration; Softening; Sterili- 
zation; Storage; Toxin; etc. 
Purification, self; bacteriophage and, 
1113, 1282 
B. coli-B. aerogenes ratio and, 147 
protozoa and, 139 
of streams, 296 
Purite; swimming pool water treat- 
ment and, 555 
Puy-de-Déme, France; water supply, 
1875 
Pycnometer; see Specific gravity 
Pymatuning Dam; unit prices, 808 
Pyrolusite; see Manganese removal 


Quebec; summer resorts, sanitary 
control, 805 


Racine, Wis.; water works extension 
program, 140 
Radioactivity; determination, 1566, 
1578, 1581 
well waters and, 1552, 1581 
Radium; in water, 1882 
Rahway, N. J.; taste and odor, car- 
bon and, 1105 
Railroad; boiler; corrosion, oxygen 
and, tannin and, 1560 
feed water treatment; Neckar 
system, 973 
softening; 1569 
air agitation and, 974 
zeolite, 414 
scale prevention, tannin and, 


water; drinking, control in Can- 
ada, 807 
_ treatment, practice, 413 
— water, chloride and sulfate and, 


Rainfall; drought; Australia, 960 
definition, 957 


long periods of, 961 

of 1930; New York State, 160 
Ohio Valley, 410 
stream flow and, 410 
typhoid and, 1740 
and, 160, 410, 


of 1931, 957 
England, 292 
Federated Malay States, 1746 
forest and, 1575 
heavy; Panama, 959 
Westerly, R. I., 1873 
mean; determining, 293 
— period of record necessary, 


runoff and, unit-graph method, 1124 
Santiago de Cuba, 291 
see Water, ground 
Rates; 298, 299 
city limits and, 414 
Erie, Pa., 1312 
law and, 416 
making, 566 
municipally owned plants; law and, 
1879 
vs. private, 1750 
gas-operated, and, 
service charge and, 1293 
see Billing; Fire protection; Sprin- 
kler system 
Reading, Pa.; copper sulfate treat- 
ment, 157 
leakage survey, 159, 688 
metering, 159 
Records; see Accounting; Books; 
Services 
Refrigerator, gas-operated; rates, 293 
revenue loss and, 293 
Reservoir; concrete, construction, 974 
contamination; birds and, 813 
rain and, typhoid and, 1740 
sewer and; gastro-intestinal out- 
break and, 152 
typhoid outbreak and, 681 
full, alarm and, 1872 
gulls, copper wire and, 814 
lining, gunite, 1110 
sterilization, 141 
trees, fir, and, 1311 
see Books; Storage; Tank 
Reservoir, impounding; coagulation 
in, 156 
intake ports at different levels, 1871 
leakage, sealing with concrete and 
gunite. and cost, 1108 
new, 155 
recreational use, 415 
silt removal, suction and cutter 
dredge and, 1107 
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silting; 805 
avoiding, 551 
Reservoir, service; algae, aeration 
and circulation and, 560 
concrete; circular, 143 
construction, 1755 
leakage, guniting and, 402 
construction, 812 
cost, 812 
covering, concrete, cost, 402 
lining with gunite, 801, 809 
new, 1106 
open; hazards and, 300 
troubles, 813 


Richmond, Va.; coagulation, im- 
proved, 567 
pre-ammonia-chlorine treatment, 


Richmond County, N. C.; typhoid 
control, 799 
Rigi-Kaltbad; new water supply, 1286 
River; see Stream 
Rochester, N. Y.; gastro-enteritis 
outbreak, 160 
typhoid, court decision and, 289 
Rostov-on-Don, Russia; water sup- 
ply, 1753 
Roswell, N. M.; artesian basin, plug- 
ging of leaking wells, 1104 
Ruhr River; water composition, 1301 
Runoff; rainfall and, unit-graph 
method, 1124 
see Watershed 
Rushes, see Cyperus immensus 
Russia; ground waters, radium and 
mesothorium and, 1882 
water supply and sewerage, 676 


Saar Basin; geology and ground 
water, 1875 
Sackville, N. B.; catarrhal jaundice 
epidemic, 800 
Sacramento; consumption, 
quality and cost, 1294 
pre-treatment plant, proposed, 1294 
Sacramento River; flood control, 957 
Safe Harbor, Pa.; filter plant, 813 
Saigon-Cholon, Indo-China; chlorin- 
ation and cost, 1297 
water supply, 553 
Saint David, Ariz.; mottled tooth 
enamel, fluorine and, 1575 
Saint Louis; Compton Hill reservoir, 
covering, 402 
filters, overhauling, 1288, 1289 
refrigerators, gas-operated, rates 


water 


and, 293 
water works, depression and, 1126 
Saint Paul, Minn.; consumption, 
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metering, purification cost, w 
965 
aint Petersburg, Fla.; see Pi 
Water Co. 
Salmon; cyanide and, 569 
Salmonella enteritidis; characteris- 
tics, pH of medium and 
Salmonella schottmiilleri; catarrhal 
jaundice, water-borne and, 800 
isolation, bismuth sulfite medium 
1546 
Salt; see Sodium chloride 
Sampling apparatus; for bacterio- 
logical samples; 137 
from wells, 407 
for continuous flow observations, 
1878 
for different levels, 1112 
for silt, suspended, 1104 
for subaqueous silt beds, 805, 1104 
for subsurface samples, 1116 
for water from mud bottom, 1118 
San Diego, Cal.; El Capitan Dam, 
progress and cost, 1282 
San Francisco; Crystal Springs reser- 
voir, intake vortex elimination, 
1123 
Hetch Hetchy; project, bonds in 
ayment of wages, 961 
d Mountain Bar siphon, unit 
961 
steel pipe, cement wrapping, 955 
Upper Alameda Creek ‘unit 
prices, 957 
water supply project, 403 
water works, depression and, 1126 
San Joaquin Light and Power Cor- 
poration; concrete dam repair, 552 
Sand; see Filter sand; Filtration, 
rapid sand; Filtration, slow sand 
Santiago de Cuba; rainfall, 291 
Saskatchewan; rural sanitation, 805 
Scarsdale, N. Y.; standpipe, 801 
i Mass.; transite pipe, 415, 
Scotland; lead poisoning, 1747 
Scottdale, Pa.; chlorination, 156 
Sea gull; see Reservoir 
Sea water; ammonia determination, 


carbon dioxide determination, 1545 
chloride determination, electro- 
metric, 1556 
phosphate determination, prompt 
examination and, 1545 
silica determination; 686 
prompt examination and, 1545 
Sedimentation; lateral, 149 
Sedimentation basin; clarifier and, 
796, 803, 1131 
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design, 811 
short-circuiting, 813 
Sedimentometric analysis; theory, 
692 
Selenium; determination, 1744 
in pyrites, 1744 
in well water, 1745 
Selma, Ala.; water supply, 688. , 
Seneca Falls, N. Y.; typhoid epi- 
demic, cross-connection and, 
Services; copper, 143, 150, 811 
laying prior to paving, 812 
practice, 143, 811 
records, 811 
Sewage; B. paratyphosum and, 1748 
Sewage analysis; see Books 
Sewage treatment and disposal; 811, 


1576 
activated sludge; diffuser medium, 


811 
digestion tank capacity, 811 
biological, copper and, 1312 
coagulation, ferric chloride and, 
811, 1131 
control, chemical, 1309 
effluent quality, proposed standard, 
1742 


Imhoff tank, gas collection and 
utilization, 1584 

irrigation and, 811 

odor reduction, carbon and, 811 

operators, licensing, 1584 

progress, 568 

reclamation for; industrial use, 808 
irrigation; economy and, 

mee water pollution and, 
80 


water supply, 687 
settling, 1312 
sludge, fermentation, ‘“thermo- 
philic’ organisms and, 1312 
sprinkling filters and, 817 ‘ 
aes house connections, cast iron, 
15 
sanitary, illegal areaway drains 
and, 816 
Shanghai, China; water works exten- 
sions, 1114 
Sharonville, O.; distribution system 
and pipeline prices, 401 
Shehoyan, Wis.; elevated tank, new, 


filter plant and cost, 798 
a , Eng.; water purification, 
3 


Shelton, Conn.; water supply, 415, 
1873 


Shenandoah, Pa.; acidity, caustic 
soda and, 157 
Siderocapsa; coronata Redinger, 1551 


major Mol. in soil and water pipes, 
1551 
Sieve; shaker, 806 
Silica; determination; 418 
high results, causes, 1568 
molybdate method; 1574 
picric acid standards, prepa- 
ration, 686 
in sea water, 686 
in sea water, prompt examination 
and, 1545 
form of in mineral water, 408 
gels, base exchange and, 1114 
removal; magnesia vs. lime, 406 
metal hydroxides and, 1737 
phosphate and, 406 
zine salts and, 1311 
therapeutic effect, 408 
zeolite-softened water and, 1302 
see Boiler corrosion; Boiler scale 
Silt; see Sampling 
Silvan Dam; see Melbourne, Australia 
Silver; determination, micro, 1545 
bactericidal water and, 
119 
suspended matter and, 1749 
salts, oligodynamic action, electro- 
lytes and, 137 
sterilization and; 416, 1310, 1556, 
1580, 1736, 1738 
colloids and, 1563 
factors, 1747 
see Katadyn; Swimming pool 
Siphon, steel; riveted, unit prices, 961 
welded, large, 809 
Snail; bilharzia parasitic worms and, 
control, 146 
Soap; softening, saving and, 287 
; feed apparatus, 965, 1734, 
187 
hot treatment, 1737 
pneumatic conveyor, 1877 
see Corrosiveness; Hydrogen-ion 
concentration; Softening 
Sodium; determination, oxidimetric, 
1582 
removal, magnesium zeolite and 
lime, 1300, 1581 
see Alkali 
Sodium aluminate; solutions, study 
of, 1304 
see Boiler feed water treatment; 
Boiler water; Coagulation; 
Paper; Softening 
Sodium bicarbonate; see Lead 
Sodium borate; see Softening 
Sodium carbonate; removal, 1754 
see Boiler corrosion; Soda ash 
Sodium chloride; see Bacteria; Chlo- 
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ride; Chlorine; Goiter; Iron corro- 
sion; Perch 
Sodium hydroxide; 
method, 157 
see Acidity; Boiler corrosion; Boiler 
feed water treatment 
Sodium hypochlorite; manufacture at 
water plant, 1550 
solutions, decomposition, factors, 
1577 
see Chlorination; Hypochlorite 
Sodium sulfite; oxidation velocity, 
1300, 1548, 1581 
see Sulfite 
Softening; 796, 1293, 1567, 1752, 1754 
advantages, 689 
barium hydroxide—phosphate, 1312 
base exchange; 141, 413, 568, 796, 
1309, 1564, 1752 
bentonite and, 409 
capacity, flow rate and, 1301 
Crystallite; 1869 
capacity and salt and water 
consumption, 1291 
disintegration loss, 1301 
hard and soft water, automatic 
proportioning, 1291 
plant, new, 1869 
regeneration; 1301, 1569, 1869 
contact period and, 569 
salt content of raw water and, 569 
silica in effluent, 1302 
zeolite, capacity, size and, 147 
carbon addition and, 810 
chemical balance, control, 811 
control tests, 1559 
filtration, coal and, 1876 
lime; -barium, 1311 
clarifier and, 1288 
excess; fluoride removal and, 968 
and recarbonation, patent, 
1576 
mixing period, 1288 
quick lime and, 1288 
sedimentation; period, 1288 
two-story, 1288 
-soda; 1752 
cost, 287, 562, 965 
dosage charts, 1567 
mixing, 1559 
plant, new, 1869 
sodium aluminate and, 287, 
561, 689 
vs. zeolite, 1291 
mixing period, 1871 
organic matter, interference and, 
153 
plant cost, 402 
residual, practice, 689, 795, 965, 1869 
sodium carbonate and borate and 
alum, 1739 


application 
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see Bentonite; Boiler; Chemica]; 
Oil; Permutit; Railroad; Soap ' 
Soil; carbonate determination, 1545 
corrosiveness; 686, 1574, 1582 
factors, 1581 
indicator of, 1581 
resistivity and, 1549, 1744 
tests, 1116, 1128, 1581 
forest, porosity and, 1751 
frost penetration, 1125 
iron bacteria and, 1551 
permeability testing apparatus, 959 
resistivity, measuring, 1549 
see Pipe corrosion 
Solids; conductivity and, relation- 
ship, 1304 
determination; 418, 1303 
conductivity and, 1578 
storage in glass and, 1583 
water of crystallization and, 565 
see Coagulation; Mineral content 
Reor Dakota; waters, iodine and, 
South Essex Sanitary District; cast 
iron pipe lines, submerged, 809 
outfall sewer capacity reduction, 


809 
South West Suburban Water Co.; 
Diesel engine drive, 1281 
Southern Pacific Railroad; Bonita 
Creek Dam, 413 
= supplies, drilled wells and, 


Southington, Conn.; main layouts, 
290 


Southwestern Cotton Co.; Lake 
Pleasant reservoir case, 1103, 1124 
Spartanburg, §. C.; copper sulfate 
treatment, 1288 
water supply and cost, 562 
Specific gravity measurement; differ- 
ential pyecnometer and, 974 
Spirogyra; permanganate and, 1757 
Spokane, Wash.; water tower, new 
and cost, 964 
Spree River; fish, chlorine and, 138 
quality survey, 407 
Spring; alkaline, origin, 1876 
carbon dioxide and, 1876 
hot, 1882 
mineral content and temperature, 
1876 
quality, 298 
see Books; 
ground 
Springdale, O.; pipe line prices, 401 
Springdale, Pa.; coagulation, acid 
water and, 813 
Springfield, Ill.; Lake Springfield 
project, financing, 415 


Karlsbad; Water, 
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Springfield, Mass. ; Cobble Mountain; 
dam construction, 1870 
project, power development, 1870 
tunnel construction, 802, 803, 
of ly, 1870 
water su 
West Patch filter plant, 1870 
Sprinkler system; charges for, 300, 
1292 
Standpipe; masonry-enclosed, and 
cost 
steel, cost, 961 
tar coating, taste and, 290 
see Tank; Storage ( 
Staphylococcus; bacteriophage and; 


1282 
pH and, 1113 
copper and, 1122 ; 
sodium hypochlorite, alkali and, 
1743 


Steam; entrainment, detection, con- 
ductivity and, 1559 J 
see Boiler; Pumping station 
Steel; corrosion; carbon dioxide and, 
1 


coatings and, 1571 
copper addition and, 1557, 1583 
films, protective, and, 1571 
H-ion concentration and, 1571 
loss, annual, 1571 
oxygen and, 1571, 1574 
nitrogen-hardened, 1755 
see Boiler; Corrosion; Iron corro- 
sion; Pipe; Tank; Turbine 
Sterilization; 1752 
sunlight and, 1578 
see Chlorination; Copper; Filter, 
membrane; Iodine; Lime treat- 
ment; Mercury; Oligodynamic : 
Ozone; Silver; Ultra-violet; etc. 
Stockton, Cal.; Hogan Dam, 404 
Storage; elevated, savings, 966 
purification and, 419, 567, 1291, 
1752, 1871 
see Reservoir; Tank 
—, Conn.; water supply, 415, 
Stratification; see Lakes 
Strawboard waste; 295 
Stream; allocation to most economic 
uses, 1583 
flow; drought and, 411 
low, in 1931, 801 
regulated and storage, effect, 971 
study, duration curves and, 971 
meanderings, stabilization and, 
1105 
see Pollution 
Streptococci; copper and, 1122 
fecal, estimation, 568 
see Swimming pool 


Sugar; beet, waste treatment, bio- 
logical filters, 568 
waste pollution, fish and, 1113 
see Taste and odor 
Sulfate; see Lead 
Sulfate determination; 418 
benzidine and, 1303 
electrometric, 1546 
volumetric; 968, 1559, 1580 
Blacher’s palmitate method, 1311 
in boiler water, 686, 1568 
Sulfite; see Boiler feed water treat- 
ment; Sodium sulfite 
Sulfur dioxide; see Boiler feed water 
treatment 
Sulfuric acid; removal, bleaching clay 
and, 158 
Summer resorts; sanitation, 805 
Sun Oil Co.; pipe line, 956 
Sunlight; see Sterilization 
Surface tension; 1309 
Suspended matter; see Turbidity 
Suspensions; clay; deposit volume, 
pH and, 1547 
iridescence, theory, 1547 
a H and, 1547 
degree of dispersion, estimating, 
sedimentometric analysis, 691 
Susquehanna, Pa.; coagulation 
troubles, 156 
Sutton, W. Va.; chlorination, 810 
Swimming pool; chlorination; 1867 
ammonia and, 1752, 1881 
chlorinated lime and sodium 
carbonate, 555 
copper and, 146, 686, 1285, 1736 
silver and, 146, 686, 1285, 1736 
cleaning, 554 
coagulation, alum, 1867 
construction, 1 
disease transmission and, 1749, 1880 
filtration, 1867 
new, 1741 
number in United States, 1881 
outdoor, planning, 1741 
regulations, Michigan, 1741 
water; bacteria; number added per 
bather, 1286 
pathogenic, 1749 
consumption, 1881 
heating, 1881 
Katadyn, electro-, treatment, 
1310 
nitrogen and chloride added per 
bather, 1867 
purification, 568, 1741 
quality data, Detroit, 410 
streptococci and, 1749 
Switzerland; Federal Railways, Am- 
steg project, silting, avoiding, 551 
ground water rights, 408 
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Synedra; copper sulfate and, 687 
filtration and, 1757 

Synura; taste and odor and, 292, 1105 

Syracuse, N. Y.; Wescott reservoir, 
guniting of, 801 


Tacoma, Wash.; pollution case, 1880 
Tampa, Florida; filter washing, 
gravel displacement and, 676 
Tampico, Mexico; water purification, 
1553 
Tank; construction, field welding; 
963, 1292 
cost, 1292 
elevated; operation, electrical con- 
trol, 963 
steel; 1750 
in concrete tower, earth- 
quake-resistant, and cost, 
964 


enclosed in brick, 966, 1749 

moving without disassem- 
bling, 414 

painting, 964 


radial-cone-bottom type, 
963, 964 
water level, remote recording of, 
964 


horizontal, design, 969 
open, bird contamination and, 813 
steel; architectural treatment, 679 
cost, 1128 
plate tests, 677 
valuation, 972 
welded; calking while full, failure 
and, 1121 
joints, defective, repair, 1121 
see Books; Reservoir; Storage 
Tannery; water quality and quantity 
and, 562 
Tannin; see Railroad 
Taste and odor; 403, 553, 1754 
aeration and, 559, 1752 
beet sugar waste; carbon filtration 
and, 1131 
pre-chlorine-ammonia and car- 
bon, 1131, 1752 
carbon and; 410, 559, 811 
filtration; 159, 1117, 1284 
layer in sand filter, 966, 1284 
life of carbon, 1105 
rate and, 1105 
selective action and, 1105 
powdered addition; 151, 156, 157, 
294, 299, 965, 1124 
application; to filter at start 
of run, 815 
point of, 1105 
to reservoir from boat, 
810 
cost, 561 
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dosage, 561, 810, 1105 
and lime, 561 
plants using, number, 806 
chlorination; ammonia and; 156, 
1745, 1873 
dosage, ratio, 1131 
and carbon addition, 1105 
pre-, 152, 158, 813 
super-, 559 
clay, bleaching and; 966 
dosage and cost, 158 
coagulation, activated alum and, 
1753 
determination, 1874 
electrolysis, stray current, and, 
1868 
industrial wastes and, 1105 
iron and, 1122 
microérganisms and; 1757 
carbon addition and; 1105 
dosage and point of applica- 
tion, 810 
carbon filtration and, 1105 
chlorination; ammonia and, 292 
carbon addition and, 1105 
copper sulfate and, 292 
road oils and tars and, 290, 811 
standpi ipe, tar coating, and, 290 
types of, 559 
see Chlorination, taste and odor; 
Odor 
Taxation; joint supply works and, 
1880 


municipally-owned water works, 
practice, 1292 
water company, exemption by 
agreement re rates, 1879 
Technical Association of Pulp and 
Paper Industry; water analysis, 
tentative standards, 418 
Tecocomulco Valley; geology of, 1750 
Tees River; pollution, salmon and, 
569 
Teeth, mottled enamel; bibliography, 
1301 
drinking water and, 1301 
fluorine and, 155, 684, 1569, 1575, 
1743, 1877 
geographical distribution, 563, 1301 
Temperature; see Chlorination; Lakes 


Tennessee; University, hydraulic 
laboratory, 804 
see Books 


Terryville, Conn.; main layout, “290 
Texas; Agricultural and Mechanical 
College, water supply, 812 
East, oil field, 1751 
municipal sanitary facilities, tabu- 
lation, 812 
Public Health Association, 10th 
Short School, 297 
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water; ground, resources, investi- 
gation, 812 
works; and sewage plant opera- 
tors, licensing, 1584 
short school, 15th, 811 
superintendents, list of, 812 
wells; salting of, 681 
supplies from, 811, 812 
water analyses, 554 
Textile industry, water; coagulation 
and color removal, alum and clay, 
1564 
quality requirements, 159, 1309 
treatment, 1562, 1564 ; 
Thallium; determination, micro, 1307 
Thief Valley Dam; contract unit 
prices, 679 
Thiothrix; in slow sand filter effluent, 
141 
Ticonderoga; water supply, 559 
Titanium; determination, 1306 
Toadfish; oxygen removal by, 138 
o-Tolidine; see Chlorine, free, 
determination 
Tornesit; see Pipe coating 
Toronto, Ont.; intake, new, 678 
water works, new, progress, 1106 
Torrington Water Co.; typhoid, court 
decision and, 289 
Tourist camp; supervision, 805 
Toxin; removal, carbon and, 811 
Traverse City, Mich.; new intake, 
1746 
Treatment; 1584 
chemical control, 1289 
developments, 806 
see Chlorination; Filtration; Iron 
removal; Purification; Softening; 
Sterilization; ete. 
Trenching; and backfilling, 155 
machine and, 809 
marsh and, 962 
in streets, safety precautions, 959 
Triseptol; chlorine content and disin- 
fectant value, 1749 
Trout; hydrogen sulfide and oxygen 
and, 138 
Trumbull, Conn.; water supply, 415 
Tuapsai; hydrogeological investiga- 
tion, 1875 
— Ariz.; dysentery outbreak, 
5 
sewage irrigation; economy of, 808 
ground water pollution and, 


807 
Tunnel ; 798, 804 
675, 677, 802, 803, 
2 


fault zone, mud and water flow 
and, grouting and, 1109 
gas and, 400 


grouting, 803 

rate, record, 550, 1111 
regulations, Ontario, 803 

in rock, proposed new method, 


shafts. steel-lined, 1106 
water inflow and, 400, 404 
cost, 400, 405, 553, 803, 804 
deep, for water supply, 148 
diversion, closing of, 957 
grouting, 1125 
lining; brick; 1106 
and stone, 400 
cast iron, 405 
concrete; 675, 802, 803, 808, 1106, 
1109, 1286 
cost, 803, 804 
deterioration, magnesium 
sulfate waters and, 1546 
leakage, guniting and, 1111 
pneumatic placement, su- 
periority of, 961 
pre-cast segments, 404 
and steel, fault zone and, 
1109 
cost, 553 
steel, 803 
new, 1106 
sites, electrical prospecting and, 
1756 


see Conduit; Intake 
wes delivered water, limit and, 


see Coagulation; Suspensions 
Turbidity determination; 418 
filter method, 1283 
instruments for, 417 
obscurometer and, 1583 
photo-electric; in flowing water, 406 
recorder, 556 
Turbine; steam, scaling and corro- 
sion, 1117 
steel, cast and forged, strength and, 
1119 
water, runners; cavitation and pit- 
ting, repair, electric welding and, 
678 


pitting; causes and correction, 


electrolysis, stray current, 
and, 1130 
Tyndallmetric examination; 564 
Typhoid; Bridgeport, Conn., 1873 
carriers and; 799, 800 
data, 297 
detection, 297 
survey, 799 
Columbus, O., 562 
control, Richmond County, N. C., 


799 
drought and, 1740 
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epidemics; carriers and, 297 
cross-connections and; 1874 
Seneca Falls, N. Y., 409 
Denby Dale, Eng., 568 
Malton, Eng., 568 
purification plant failures and, 
814, 1874 
reservoir pollution; rain and, 
Nagasaki City, Japan, 1740 
sewer and, Essex, Ont., 681 
suction line leakage and, and 
costs, Olean, N. Y., 685 
London, Eng., 567, 1754 
Maryland, 159, 1585 
Missouri, 1740 
New York State, 159 
vessels and, water supply control 
and, Canada, 807 
water-borne, liability, 289, 682 
wells and, 1579 
Wisconsin, 1741, 1742 
see Disease; Paratyphoid 


Ultra-violet ray treatment; 568, 1303, 
1559, 1583 
United States Bureau of Reclama- 
tion; Cle Elum Dam, unit prices, 
552 
Hoover Dam; concrete batching, 
1127 
model tests, 1125 
progress, 803, 1128 
tunnel; construction; 803 
rate, record, 1111 
lining, 803 
see Boulder City 
United States Bureau of Standards; 
hydraulic laboratory, 804 
soil corrosion study, 1548, 1574, 
1581, 1582 
United States Public Health Service; 
pollution investigations, 295 
United States Weather Bureau; 
drought, definition, 957 
—_ Alameda Creek Dam; see San 
rancisco 
Upper Notch Dam; see Northern 
Ontario Power Co. 
Uranin; determination, 1579 
Uroglenopsis; taste and odor and, 
292 
Utilities Power Co.; Bristol Dam, 
raising, 1110 
Utility; see Books 


Valier Irrigation Project; ditches, 
machine-cleaning and cost, 551 

Valuation; see Tank 

— gear-operated, housing and, 


operation by photo-electric cell, 556 
wedge gate, design, 1755 
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see Distribution system 
Valve, check; see Cross-connection 
Vancouver, B. C.; see Greater Van. 
couver Water District 
Van Wert O.; pollution case, 289 
Venturi meter; designed for inspee- 
tion and cleaning, 809 
Vessel, navigating; gastro-enteritis 
outbreak and, 1742 
pollution _ 294 
water supply control, typhoid an 
Canada, 807 
eo cholerae; bacteriophage and, 
Paramecium and, 139 
as pollution index, 1552 
sunlight and, 1578 
Vienna, Austria; high spring system, 
biology of, 1283 
turbidity meter, automatic, 556 
water supply investigation, 1310 
Virginia; hot springs, 1882 
northern, ground water resources, 


water supply data, 684 


Wakefield, Mass.; water supply and 
purification, 1874 
Warsaw, Poland; filter plant, 1755 
Washington, D. C.; alum manv- 
facture and cost, 563 
filter sand and washing experi- 
ences, 816 
Washington, State of; water and 
sewage treatment, 566 
Washington Suburban Sanitary Dis- 
trict; cast iron sewer connections, 
815 
Waste; survey, 1873 
Water; ‘“‘heavy,’’ formation and char- 
acteristics, 973 
Water analysis; 1302, 1554, 1565 
bibliography, 1565 
boiler teed water, expression of 
results, 1572 
decarbonation method, 1549 
methods, standard, Technical Asso- 
ciation of Pulp and Paper In- 
dustry, 418 
mineral results; calculation, 418 
expression of, 1112, 1119 ; 
see Bacteriological examination; 
Books; Microscopical examina- 
tion 
Water closets; flushometer vs. flush 
tank, unrecorded consumption and, 


Water company; property, acquiring 
by condemnation, 128 
service discontinuance, law and, 
416 
see Rates; Taxation 
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ater cost; Erie, Pa., 1312 
Canyon, Ariz., 808 
Greater Vancouver Water Dis- 
trict, 678 
Sacramento, 1294 
Tucson, Ariz., 808 | 
Water district; accounting and, 291 
Water fleas; 1757 
Water, gratuitous; Erie, Pa., 1312 
law and, 416 
practice, 1292 
waste and, 300 ; 
Water, ground; bacteria and, 1584 _ 
basins, replenishment, reservoir 
and, 553 
flow; 549 
percolating or in channels, court 
decision re, 1103, 1751 
velocity; 408, 1750 
determination, salt method, 


1750 
geology and, 159, 1746 
law and, 407, 408, 1103, 1104, 1124, 
1751 
level fluctuations, rainfall and, 
1584, 1882 
lowering by air lift, 692 
pollution; B. coli, travel and, 1748 
sewage irrigation and, 807 
prospecting; divining rod and, 1875 
geophysical, 1875 
Mansfield anil, 1875 
supply, new, 144, 6 
see Books; Spring; Well 
Water hammer; see Plumbing 
Water lily; see Nymphaea stellata 
Water measurement; see Flow; Meter; 
Orifice; Venturi 
Water, mineral; carbonated, origin, 
1562 
silica and, 408 
see Books 
Water quality; B. coli and, 294 
biological index, 560 
bottom sludge disturbance and, 
1286 
cattle and, 138 
chloride, asthma and functional 
colitis and, 1282 
coliphage and, 556 
iron and, 298 
lead, limit and, 1112, 1747 
requirements, various industries, 
159 
standard; bacteriological, 1552 
Treasury Department, adoption 
recommended, 811 
turbidity and, 294 
zine and, 796, 1747 
see Disease; Pollution 


Water resources; control, in Mary- 


land, 815 


Water rights; appropriations granted 


by city, 415 

compensation for diversion, 683 
interstate streams and, 554 

see Water, ground 


Water supply; approved, highway 


signs and, 1741 
city limits and, 300 
cost, 971 
drought and; 160, 410, 1745 
relief measures, 684 
emergency, 290 
fire insurance rates and, 812 
forest and, 291 
group vs. individual municipal, 407 
highway, 1754 
oo sewage reclamation and, 


interruption, liability and, 1879 
investment, average, 958 
municipal, law and, 1878 
planning; 812 
long-range, 403, 958 
rating; 812 
fire protection and, 1873 
sewage reclamation and, 687 
sources, data, 805 
state control, 300 
transportation from distance, cost 
and, 808 
weather conditions and, 146 
see Books; Chlorination; Purifica- 
tion; Sterilization; Water qual- 
ity; ete. 


Water tower; see Books; Standpipe; 


Tank 


Water unaccounted for; Milwaukee, 


Wis., 1750 

Norwood, Mass., 291 
Reading, Pa., 159, 688 
sources, 300 


Water works; architecture, 678, 958 


construction, law and, 142 

cost, average per capita, 139 

employees; intoxication, dismissal 
and, 288 
responsibilities of, 816 
rights of, 288 

first in United States, 411 

flood protection, 688 

holding companies and, 559 

improvements for employment in- 
crease, 1127 

investment, fire protection and, 
1871 

land acquisition for, 415 

layout, 957 

operators, certification, 810, 81] 
812, 1584 
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ownership data, 1750 

pedestrians, injury to, liability, 558 

purchase by municipality, law and, 
7 


128 

rehabilitation, 298 

status, improving, 300 

see Books; Accounting; Adminis- 
tration; Distribution system; 
Water supply; etc. 

Watershed; access by permit, 678 
employees, Widal tests and, 678 
forestation; 1873 

run-off regulation by, 817 

Welding; 1300 
magneto-graphic examination, 1561 
x-ray inspection, reliability, 1121 
see Books; Pipe; Pipe, cast iron; 

Pipe, steel; Tank 
Well; artesian; 798 
flow, reducing, 417 
leaking, plugging, 1104 
radioactivity, 1581 
chlorination, 815 
construction; 812 
drilling, cable-tool percussion 
and hydraulic rotary, 815 
specifications, 149 
deep; 1882 
nitrates and, 1875 
drainage, 798 
drawdown; determining, 972 
gravel wall; construction, 972 
new, 1107 
influence, zone of, 798 
pollution; 811, 812 
frequency, 288, 298 
protection and, 812, 1742 
typhoid and, examination and, 
1579 
pump; air lift; 688, 1753 
efficiency, 1281 
deep; improvements, 1281 
selection, 1281, 1294, 1739 
displacement, efficiency, 1281 
operating cost and, 


electric vs. Diesel, cost and, 1746 
turbine, efficiency, 1281 
salt water; elevation, 972 
exclusion, 417 
pumping, excessive, and, 681 
screens; cleaning, hydrochloric acid 
and, 414 
corrosion, 417 
site, selection, 1746 
supply, new, 405, 800, 812, 1745, 


waters; radioactive, 1552 
selenium and, 1745 
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yield, determining, 972 
see Sampling 
Wellsburg, W. Va.; manganese fe. 
moval, prechlorination and, 810 
plant, 141, 796 
est Virginia; mine waste pollutj 
809, 812 
Water Commission Act, court de- 
cision and, 1878 
Water Purification Conference, 8th 
proceedings, 809 
water purification plant personne] 
improvement, 810 
West Virginia Water Service Co: 
treatment plants, 810 
Westerly, R. I.; heavy rainfall, 1873 
Western Electric Co.; Point Breeze 
plant water supply, 1108 
Weston, W. Va.; carbon treatment, 
810 
Westport, Conn.; water supply, 415 
1878 Pply, 


Whitehall, N. Y.; water supply, 559 
Williston, N. D.; water works im- 
provements, 1754 
Wilmette, Ill.; distribution system 
and consumption data, 1293 
Wilmington, Cal.; filter plant, 553 
Wilmington, Dela.; sewage plant, 817 
water supply, new, 155 
Wilson-Blair medium; see Bacteri- 
ological examination 
Windsor, Ont.; filter runs, algae and, 
1124 
Winona, Minn.; see Books 
Winston-Salem, N. C.; billing, 565 
Wisconsin; Bureau of Sanitary En- 
ineering, report, 1931, 1741 
hicago sewage case, 1880 
typhoid, 1741, 1742 
water; pollution, 410 
supplies, 1742 
Wolverhampton; water supply, 561 
Worms; chlorine and, 138 


Yeast manufacture; waste treatment, 
1312 

Yorktown; sesquicentennial celebra- 
tion, sanitation and, 151 

Youngstown, O.; elevated tank, 1750 

Yuba River; flood of 1862, 400 


Zeolite; see Permutit; Sodium; Sof- 
tening 

Zinc; bactericidal action, 1558 
health and, 796, 1747 
limit for drinking water, 797, 1747 
see Pipe, galvanized; Silica 

Holland; water, 

and, 


iodine 
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CONSTITUTION AND BY-LAWS OF THE AMERICAN 
WATER WORKS ASSOCIATION 


(Adopted June 25, 1929) 
CONSTITUTION 
ARTICLE I 
NAME 
The name of this Association shall be “The American Water 


Works Association.” 
ARTICLE II 


The object of this Association shall be the advancement of knowl- 
edge of the design, construction, operation and management of 
water works, and its membership shall consist of persons interested 
in such matters, having such qualifications and classifications as 
shall be from time to time prescribed in the By-Laws. 


ARTICLE III 
Boarp oF DrmectTors 


Section 1. The Governing Body of the Association shall be a 
Board of Directors, hereinafter called the Board. 

Section 2. The Board shall consist of: 

a. The President of the Association. 

b. The Treasurer of the Association. 

c. One Director to be elected by each Section of the Association. 
_ d. One Director to be elected by the members of the Water Works 

Manufacturers Association. 

e. The latest living Past President of the Association. 

f. The Chairman of the Committee on Water Works Practice. 

g. The Chairman of the Publication Committee. 

Section 3. The terms of Directors and Officers shall start at the 
beginning of the last day of the annual convention at which they are 
elected, and shall terminate at the beginning of the last day of the 
annual convention at the expiration of their terms. 

Section 4. The President of the Association, and the Directors 
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elected by the Sections of the Association will not be eligible for re. 
election for consecutive terms. 

Section 5. The Officers of the Association shall be the Officers 
of the Board. 

Section 6. The functions of the Board shall include the following: 

a. Establishing policies for the Association, and for the Executive 
Committee, and for the Officers. 

b. Providing for the general administration of the affairs and 
property of the Association. 

c. Fixing the time and place of the annual and other conventions 
of the Association as provided in the By-Laws. 

d. Preparing and enforcing for the conduct of the business of the 
Association, By-Laws not in conflict with this Constitution, and 
amending the same. 

Section 7. A quorum of the Board shall consist of a majority 
of its members. 

Section 8. Regular meetings of the Board shall be held during 
the annual convention of the Association, on such days as may be 
decided by the Board. Other meetings may be held at the direction 
of the President, or at the request, in writing, of five members of the 
Board, and on such notice as shall be provided in the By-Laws. 


ARTICLE IV 
NOMINATION AND ELECTION OF OFFICERS AND DIRECTORS 


Section 1. There shall be a meeting of the Board held in January 
of each year at which a Nominating Committee consisting of the 
Directors representing the various Sections of the Association shall 
meet under the Chairmanship of the President, and shall nominate 
one, and may nominate two candidates for each of the offices of 
President and Treasurer, provided that any candidate so nominated 
shall be an Active Member of the Association, and shall have been 
a member of the Executive Committee prior to the adoption of the 
present Constitution and By-Laws, or a member of the Board of 
Directors since its adoption, and shall signify willingness to accept 
the nomination. This Committee shall report its list of nominees 
to the Board before the close of its January meeting, and the list shall 
then be mailed to the membership before February first of that year. 

At any time prior to noon on the first day of March of each year 
additional nominations may be made by request to the Secretary, 
signed by at least twenty-five Active-Members, and upon receipt of 
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such request, the Secretary shall, after acceptance of the nomination 
by the candidates, add such names to the ballot prepared by him. 
The nominees of the Nominating Committee shall be so designated 
on the ballot for each office, and the names of all nominees shall be 
arranged in alphabetical order. 

When more than one name is nominated for either office, the elec- 
tion shall be by letter ballot. Each Active Member shall be entitled 
to vote for one candidate for the office of President, and one candi- 
date for the office of Treasurer. The ballot shall be prepared by the 
Secretary and mailed to each Active Member of the Association 
prior to April first in each year, and shall state the name and residence 
of each candidate. 

The ballot shall be sealed separately in a special ballot envelope, 
and the latter shall be enclosed in a larger envelope, and mailed to the 
Secretary. The signature of the member voting shall appear on the 
outer envelope. 

When a letter ballot is necessary, the Secretary together with two 
or more Tellers appointed by the President shall meet at a time and 
place directed by the President, and shall open and count all ballots 
cast by persons entitled to vote. No ballot shall be counted if 
received later than noon of the seventh day previous to the beginning 
of the annual convention of the Association. When only one candi- 
date is placed in nomination for each office to be filled, the report 
of the Nominating Committee shall be considered as an election. 

The report of the Tellers for the election of the incoming President 
and Treasurer shall be declared by the President at the annual 
convention on certificates of the Tellers. The candidates who shall 
have received the highest number of votes cast for the several offices 
shall be declared elected. If there be a tie vote the President shall 
order a ballot to be taken at the annual convention to decide which 
of the candidates who have received the same number of ballots 
shall be chosen. 

The terms of the Officers so elected shall be for one year beginning 
with the last day of the annual convention at which they are elected 
to the beginning of the last day of the next annual convention, or 
until their successors shall have been chosen. 

In case of a vacancy in the office of President, the office shall be 
filled by the latest living Past President for the unexpired term of 
such office. 

In the case of a vacancy in the office of Treasurer, the Executive 
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Committee shall appoint an Active Member to fill the office for the 
unexpired term. 

Section 2. One Director to represent each Local Section shall be 
nominated and elected by the members of the Section at an annual 
Section meeting, and in the same manner as the Presiding Officer of 
that Section is elected. The manner of such election shall receive 
the approval of the Board. The Director so elected shall be ap 
Active Member. 

The term of each Director so elected shall be for three years begin. 
ning with the last day of the annual convention immediately follow. 
ing his election, except as stated below: 

The following Local Sections shall elect their Directors during the 
year previous to the annual convention of the Association in 1930, 
and such Directors shall serve from the said annual convention until 
the annual convention in 1931: 

North Carolina, Canadian, Wisconsin, Rocky Mountain, Indiana, 

The following Local Sections shall elect their Directors during the 
year previous to the annual convention of the Association in 1930, 
and such Directors shall serve from the said annual convention until 
the annual convention in 1932: 

Pacific Northwest, Missouri Valley, Kentucky-Tennessee, Central 
States, New York. 

The following Local Sections shall elect their Directors during the 
year previous to the annual convention of the Association in 1930, 
and such Directors shall serve from the said annual convention until 
the annual convention in 1933: 

California, Montana, Minnesota, Illinois, Florida, Four-States. 

When new Local Sections are constituted, the initial term of the 
Directors representing such Sections shall be determined by the 
Board. 

In the case of the retiring, from any cause, of a Director represent- 
ing a Section, before his term is completed, the governing body of the 
Section shall designate his successor, who shall serve for the unex- 
pired portion of the term. 

Section 3. One Director shall be nominated and elected by the 
members of the Water Works Manufacturers Association. His 
term of office shall be for three years beginning with the last day of 
the annual convention immediately following his election. 
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ARTICLE V 


The Executive Committee and Officers as constituted under the 
previous Constitution shall remain in office, and continue to direct 
the affairs of the Association until the end of the annual convention 
in 1930. 

The nominations and elections as laid down in the Constitution 
and By-Laws, accepted by the Association at its annual convention 
in 1929, shall proceed prior to the annual convention in 1930, and the 
successful candidates shall take office at the close of the latter 
convention. 

Except as mentioned above the Constitution shall take effect at the 
end of the annual convention in 1929. 


ARTICLE VI 
AMENDMENTS 


Proposals to amend this Constitution shall be submitted in writ- 
ing to the Board, signed by at least ten Active Members of the 
Association. 

The Board shall consider the proposals and the proposers shall 
be notified of the Board’s opinion in regard thereto not later than the 
first day of March. The proposers may then withdraw their pro- 
posals, accept any change suggested, or insist on the original form, 
sending their decision to the Secretary not later than the first day of 
April. The proposals, as accepted by the proposers, shall be mailed 
to the Active Members not less than twenty-one days before the 
annual convention. Proposals to amend this Constitution may also 
be made by the Board and shall be mailed to the Active Members 
not less than twenty-one days before the annual convention. All 
proposals shall be submitted for discussion at the annual convention. 
The Active Members there present may propose an amendment or 
amendments thereto, and all proposals together with any such 
amendment or amendments shall be printed on a letter ballot to be 
submitted to the Active membership. The Secretary shall issue the 
letter ballot not later than two months after the annual convention. 

On the written request of three or more members the letter ballot 
shall be accompanied by a statement giving reasons for and against 
the proposal edited by a Committee appointed by the Board, con- 
sisting of an equal number of members favoring and members op- 
posing the proposal. 
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The letter ballot shall be returnable to the Secretary not later than 
three months after the annual convention. Three Tellers appointeq 
by the Board shall forthwith count the ballots and report the result 
to the Board. 

An affirmative two-thirds vote of all valid ballots shall be necessary 
for the amendment or repeal of any part of the Constitution. 

The amendments as passed shall take effect at the beginning of the 
next calendar year except that changes affecting the tenure of office 
of an Officer of the Association shall not take effect until the next 
annual convention. 


BY-LAWS 
ARTICLE I 
MEMBERSHIP 


Section 1. The membership of the Association shall consist of 
Honorary, Active, Corporate and Associate Members. 

Section 2. An Honorary Member shall be one whose practical or 
scientific knowledge in matters relating to water supply, and whose 
accomplishments in that field of endeavor shall entitle him to special 
recognition by the Association. Honorary Members shall have the 
same privileges as Active Members but shall not be required to pay 
any dues for the support of the Association. 

Secrion 3. An Active Member shall be a superintendent, a man- 
ager, an official or employee of a municipal or private water works; 
a civil, mechanical, hydraulic, or sanitary engineer, a chemist, a 
bacteriologist, or any qualified person engaged or interested in the 
advancement of knowledge relating to water supplies. 

Section 4. A Corporate Member shall be a Water Board, Water 
Commission, Water Department, Water Company or Corporation, 
National State or District Board of Health, or other body, corpora- 
tion or organization engaged or interested in water supply work, 
and shall be entitled to one representative whose name shall appear 
on the roll of members and who shall have all the rights and privi- 
leges of an Active Member. This representative may be changed at 
the convenience and pleasure of the Corporate Member on written 
notice to the Secretary. 

Section 5. An Associate Member shall be either a person, firm 
or corporation engaged in manufacturing or furnishing supplies for 
the operation, construction, or maintenance of water works. 
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Section 6. Any Association or Society which is primarily organ- 
ized to promote the advancement of the art of water supply in any 
of its branches, and to furnish to its members information relating 
thereto, shall be eligible for designation by the Board as an Affiliate 
Association or Society of the American Water Works Association. 
Such Association or Society shall submit an application to the Board 
and upon the application receiving the approval of a majority of the 
Board, the said Association or Society shall remain an Affiliate at the 
pleasure of the Board. An Affiliate shall pay no dues, shall exchange 
publications, and its members who are qualified to become Active 
Members of the American Water Works Association may become so 
upon application for such Active membership as provided in the By- 
Laws, without payment of any initiation fee, but shall pay the 
yearly dues. 


ARTICLE II 
ADMISSION AND EXPULSION 


Section 1. The Board, on its own initiative, or at the request of 
twenty-five members of the Association, may elect any qualified 
person an Honorary Member. This election shall take place at a 
regular meeting of the Board and shall be by ballot. Two negative 
ballots shall exclude. 

Each Honorary Member shall receive an engrossed certificate of 
membership in that grade. 

Section 2. Applications for Active, Corporate, or Associate 
membership shall be made on the blank forms provided by the 
Association. Each application shall embody a concise statement 
of the applicant’s qualification for membership. All applications 
shall be forwarded to the Secretary who shall submit them to the 
Board. 

An affirmative vote of a majority of the Board shall elect and the 
applicant shall become a member when initiation fees and annual 
dues shall have been paid. 

Section 3. No member whose dues are in arrears for four months 
shall receive the publications of the Association until such arrears 
are paid. Members in arrears for one year shall be automatically 
dropped by the Secretary from the list of members. 

Section 4. The Board may, for sufficient cause, temporarily 
or permanently excuse from the payment of annual dues, any mem- 
ber who from ill health, advanced age, or other good reason, is unable 
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to pay such dues, and the Board may remit the whole or part of dueg 
in arrears, or accept in lieu thereof desirable additions to the library 
or collections. 

Section 5. A member who has been dropped for non payment of 
dues may be re-instated by the Board on payment of the arrears. 
He shall then be entitled to receive such back numbers of the publi- 
cations of the Association as may have been withheld from him op 
account of non payment of dues, and are available for distribution, 

Section 6. Any member of any grade may be expelled from 
membership in the Association, by a three-quarters vote of the 
Board, taken by letter ballot, provided such member has been given 
a written statement of the charges preferred, and has been accorded 
an opportunity of a hearing before the Board. 

SEecTION 7. Any member may retire from membership by giving 
written notice to the Secretary, provided that he is in good standing, 


ARTICLE III 
Freres anD DvugEs 


*SecTion 1. Each Active Member shall pay an initiation fee of 
five dollars, and annual dues of ten dollars, provided that any 
Active Member in good standing who has paid dues continuously for 
thirty years shall be exempt from payment of further dues. No 
initiation fee shall be required from a member in good standing of an 
Affiliate Association or Society, who has been elected as an Active 
Member. 

* Section 2. Each Corporate Member shall pay an initiation fee 
of ten dollars, and annual dues of fifteen dollars. 

* Section 3. Each Associate Member shall pay an initiation fee 
of ten dollars, and annual dues of twenty-five dollars. 

Section 4. The fiscal year of the Association shall begin on 
January first, and terminate on December thirty-first. Annual dues 
shall be payable in advance, and shall be due on January first in each 
year. It shall be the duty of the Secretary to notify each member 
on or before December thirty-first in each year of the amount due 
from said member for the ensuing year. . 

Section 5. Any newly elected member shall be entitled to all of 
the publications of the Association that are distributed to its mem- 
bers during the year, or that part of the year, for which he has paid 
dues. 


*(See note on page 13.) 
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*Szction 6. Any newly elected member who qualifies by pay- 
ment of dues between June 1, 1933, and December 31, 1933, shall 
not be required to pay an initiation fee under any membership 

ade. This Section shall be eliminated from the By-Laws on Jan- 
uary 1, 1934. 

ARTICLE IV 
EXECUTIVE COMMITTEE 

There shall be an Executive Committee of five members con- 
sisting of the President and four Directors. This Committee shall be 
chosen by the Board at its meeting at the annual convention. 

The President of the Association shall act as Chairman of the 
Committee, or in his absence, the Committee shall choose a tem- 
porary Chairman from its members, and the Secretary of the Asso- 
ciation shall act as its Secretary. 

The duties of the Committee shall be to direct the administrative 
work of the Association and to carry out the policies of the Board 
between meetings of the latter. 

A quorum of the Committee shall consist of three members. 


ARTICLE V 
Duties OF OFFICERS AND DIRECTORS 


Section 1. The President shall have general supervision of the 
affairs of the Association, and shall preside at all conventions of the 
Association and meetings of the Board. In his absence he shall 
designate a Presiding Officer to act in his stead at such conventions 
or meetings. He shall be, ex-officio, a member of all Committees. 

Section 2. The Board of Directors shall be the legal representa- 
tives of the Association, and as such shall have full control of the 
Association in regular convention. It shall make the necessary 
arrangements for the conventions, and shall have power to expend 
the funds of the Association, or to invest the same, but must not 
incur indebtedness beyond the funds in the hands of the Treasurer 
and Secretary. It shall hold a meeting during the last day, and also 
a meeting at least one hour before the opening session of each annual 
convention. Other meetings shall be held at the call of the President, 
or of any five members of the Board. Notice of all meetings shall 
be issued by the Secretary at least ten days in advance of such meet- 
ings to all members of the Board. 


*Continued to December 31, 1934, by action of the Board of Directors. 
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At its meeting on the last day of the annual convention, the 
Board shall appoint a Secretary and an Editor which Officers shal] 
serve until the close of the next annual convention, or until their 
successors shall have been appointed. 

Except as otherwise provided in the Constitution and By-Laws, 
all questions before the Board shall be decided by a majority vote, 

Section 3. The Treasurer shall have charge of the funds of the 
Association, and shall pay bills against the Association when certified 
by himself and the Secretary. He shall make a report of the expend. 
itures and of the funds of the Association at the annual conyen- 
tion. He may, with the approval of the Board, establish a drawing: 
account for the Secretary. 

He shall be bonded at the expense of the Association, and to an 
amount to be determined by the Board. 

He shall perform such other duties as may be assigned to him 
by the Board. (As amended August 15, 1930.) 

Section 4. The Secretary shall be an Active Member of the 
Association. It shall be his duty to attend all conventions and 
meetings of the Association, and of the Board, prepare the business 
and duly record the proceedings thereof. He shall see that all 
moneys due the Association are collected, and shall promptly deposit 
the same to the credit of the Association. He shall certify to all bills 
against the Association, and once each month he shall forward to 
each member of the Board, a financial summary of receipts and 
disbursements. 

He shall, at the annual convention, make a report of the receipts 
and of the condition and affairs of the Association. 

He shall have charge of the books and records of the Association 
and shall supervise the work of all employees. 

The books of the Association shall be audited annually by Certified 
Public Accounts, to be appointed by the Board. 

He shall be bonded at the expense of the Association, and to an 
amount to be determined by the Board. 

He shall perform such other duties as shall be assigned to him 
by the Board. 

Section 5. The Editor shall have charge of the printing and dis- 
tribution to all the members of the Proceedings and Transactions 
of the Association, and shall perform such other duties as shall be 
assigned to him by the Board. He shall be, ex-officio, a member 
of the Publication Committee, and of the Committee on Water 
Works Practice. 
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ARTICLE VI 
CONVENTIONS OF THE ASSOCIATION 


The annual convention of the Association shall be held at a time 
and place to be selected by the Board. Additional conventions of the 
Association may be held at such times and places as may be selected 
by the Board. Meetings of the Sections shall be held as determined 
by the Constitutions of the Sections. All conventions and meetings 
shall be conducted according to ‘Roberts Rules of Order.” 

Each member and guest present at any of the conventions of the 
Association shall pay a registration fee of such amount as may be 


determined by the Board. 
ARTICLE VII 


SECTIONS AND DIVISIONS 


Section 1. Local Sections may be established by the Board on 
receipt of a written request to that effect signed by twenty Active 
or Corporate Members of the Association residing in the territory 
within which the Local Section is desired. The territory embraced 
by each Local Section shall be fixed by the Board. 

Section 2. National Divisions consisting of superintendents, 
engineers, chemists, bacteriologists, and accountants or other classes 
of persons included in the membership of the Association may be 
established by the Board on the request of thirty members. Any 
member of the Association may register in any National Division 
of the Association in which he is interested. 

Section 3. Such Local Sections and National Divisions which 
shall consist only of members of this Association in good standing 
shall elect their own Officers and Committees, and may make any 
rules for their government not inconsistent with the Constitution and 
By-Laws of the Association, but these rules must first be approved 
by the Board. 

Section 4. Each Local Section as soon as established, and after 
its rules have been approved by the Board, may with its approval 
annually receive from the Treasurer of the Association for local use 
not more than twenty-five per cent of the annual dues paid to the 
Association by the members of the said Local Section as shown by 
the books of the Association on the first day of November of each 
year, unless the Board increases the amount allowed to any Local 
Section, the amount of such increase to be determined by the Board, 
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and to be allowed only when in the judgment of the Board the work 
undertaken by that Local Section is such as to be of material benefit to 
the Association. Unless the Board increases the amount allowed 
the total money received by any Local Section for any one fiscal year 
shall not exceed the sum of $300. Local Sections having small 
membership shall be entitled to receive from the Association $109 
in any one fiscal year, even though the allotted twenty-five per cent 
of the annual dues paid to the Association by the members of the 
said Local Section does not amount to $100. 

Each National Division when established and its rules and Cop- 
stitution have been approved by the Board, may with the approval 
of the Board, annually receive from the Treasurer of the Association 
a sum not exceeding $100 for Division expenses. 

The Treasurer of each Local Section or National Division shall 
forward to the Secretary of the Association his application endorsed 
by the Presiding Officer of the Section or Division for such portions 
of the said sums above specified as may be needed and upon receipt 
of such application the Secretary shall authorize the Treasurer of the 
Association to pay such sums to the Treasurer of the Section or 
Division. These moneys may be used by the Section or Division 
only in payment of necessary operating expenses. 

At the end of each fiscal year the Treasurer of each Section and 
Division shall submit a certified copy of his accounts to the Secretary 
of the Association, the same being itemized and showing the balance 
on hand of funds received from the Association which will remain 
to the credit of such Section or Division until such Section or Division 
is dissolved or the Board shall otherwise order their return to the 
treasury of the Association. 

Section 5. Any member of the Association who resides in a 
locality which is not included in the territory embraced by an existing 
Local Section, may upon written request to the Board be included 
in the membership of any Local Section. The Secretary of the Asso- 
ciation shall notify the Secretary of the Local Section of the enroll- 
ment of the member. 

Whenever a new Local Section is formed or an existing Local Sec- 
tion has its territory extended which will include in its territory the 
locality where such member resides, he shall automatically be in- 
cluded in the membership of such Local Section. 

Section 6. Any Section or Division may be dissolved by the 
Board for reasons which it believes are good and sufficient. 
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ARTICLE VIII 
PUBLICATIONS 


All publications of the Association shall be issued under the direc- 
tion of the Board and shall be copyrighted as far as is practicable 


and proper. 
ARTICLE IX 
COMMITTEES 


Section 1. A Publication Committee shall be appointed by the 
Board at the annual convention of the Association. It shall consist 
of at least five members, at large, and its Chairman shall be ex-officio 
a member of the Board. 

It shall have control of the publications of the Association, includ- 
ing the programs of its conventions and shall see that all publications 
and papers are edited before publication. 

The Committee shall prepare rules which shall govern the prepara- 
tion, presentation, acceptance, and publication of all papers and such 
other matters of a similar nature as the best interests of the Asso- 
ciation may require. 

Section 2. A Committee on Water Works Practice shall be 
appointed by the Board at the annual convention. It shall consist 
of at least five members, at large, and its Chairman shall be ex-officio 
a member of the Board. 

Any resolution, report or publication which undertakes to establish 
in the name of the Association, or any of its Sections or Divisions, 
professional or technical standards, shall be submitted to this Com- 
mittee, and it shall direct all such matters on behalf of the Associa- 
tion. 

It shall give notice by publication to the membership of all such 
proposed standards and report its approval or disapproval of such 
to the Board. 

It shall appoint such Sub-Committees as it may deem necessary 
to properly carry on its work. 

Section 3. The Board shall appoint such other Committees as 
may be necessary to carry on the work of the Association. 
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ARTICLE X 


The Board of Directors may amend these By-Laws in any manner 
not inconsistent with the Constitution by a two-thirds vote of thoge 
voting at any meeting of the Board or by sealed letter ballot, provid. 
ing that a copy of such proposed amendment has been mailed by the 
Secretary to each member of the Board at least thirty days prior to 
such meeting or letter ballot. 
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PAST PRESIDENTS 


*Prrer Mite, Jr., Brooklyn, N. 1885-1886 
*G. H. Benzensera, Milwaukee, 1892-1893 
*Mornis R. Newark, N. 1904-1905 
*BenJAMIN C. Apxrns, St. Louis, 1905-1906 
*ALEXANDER MILng, St. Catharines, 1911-1912 
Ropert J. Tomas, Lowell, 1913-1914 
GrorGeE G. New Orleans, La.......... 1914-1915 
Nicnowas 8, Hinz, Jn., New York, N.Y. 1915-1916 
*LEONARD MetcaLF, Boston, 1916-1917 
Tueopore A. Detroit, 1917-1918 
Cuartes R. Henperson, Davenport, 1918-1919 
CarteTon E. Davis, Philadelphia, 1919-1920 
BEEKMAN C. Littie, Rochester, N. 1920-1921 
* Deceased . 
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20 PAST PRESIDENTS 


1922-1993 
W. New York, N. . 1923-1924 
Frank C. Jorpan, Indianapolis, 1924-1925 
ALLAN W. CuppEBack, Paterson, N. 1926-1997 
Grorce H. FEenKELL, Detroit, 1930-193] 
Ross L. Dossrin, Peterborough, 1981-1932 
Grorcs W. Pracy, San Francisco, 1932-1933 


* Deceased 
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CONVENTIONS 

Place Date 
St. Louis, Mo........... March 29, 1881 
Columbus, Ohio........ March 14-16, 1882 
Buffalo, N. Y...........May 15-17, 1883 
Cincinnati, Ohio......... April 15-17, 1884 
Boston, Mass............ April 21-23, 1885 
Denver, Colo..........-. June 23-25, 1886 
Minneapolis, Minn......July 13-15, 1887 
Cleveland, Ohio......... April 17-19, 1888 
Louisville, Ky........... April 16-18, 1889 
Chicago, Ill.............May 20-24, 1890 
Philadelphia, Pa.........May 14-17, 1891 
New York, N. Y........ May 17-19, 1892 
Milwaukee, Wis......... September 5-9, 1893 
Minneapolis, ....August 21-23, 1894 
Indianapolis, Ind........ May 26-28, 1896 
Denver, Colo............ June 8-10, 1897 
June 14-18, 1898 
Columbus, Ohio...... ...May 16-19, 1899 
Richmond, Va...........May 15-18, 1900 
New York, N. Y........June 17-22, 1901 
ree June 10-13, 1902 
Detroit, Mich........... June 23-26, 1903 
June 6-11, 1904 
West Baden, Ind........ May 9-12, 1905 
Boston, Mass............ June 26-30, 1906 
Toronto, Ont............ June 17-21, 1907 
Washington, D.C....... May 11-16, 1908 
Milwaukee, Wis......... June 7-12, 1909 
New Orleans, La........ April 25-29, 1910 
Rochester, N. Y......... June 5-10, 1911 
Louisville, Ky........... June 3-7, 1912 
Minneapolis, Minn. .....June 23-27, 1913 
Philadelphia, Pa......... May 11-15, 1914 
Cincinnati, Ohio......... May 10-14, 1915 
New York, N. Y........June 5-9, 1916 
Richmond, Va........... May 7-11, 1917 
St. Louis, Mo...........May 13-17, 1918 
Montreal, Que........... June 21-25, 1920 
Cleveland, Ohio......... June 6-10, 1921 
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Briggs 
Gardner 


A. N. Denman 


J. M. Diven 

G. H. Benzenberg 
James P. Donahue 
William Ryle 

W. G. Richards 

F. A. W. Davis 
John Caulfield 
Joseph A. Bond 

R. M. Clayton 
Charles E. Bolling 
Wm. R. Hill 

Chas. H. Campbell 
L. N. Case 

Morris R. Sherrerd 
Benjamin C. Adkins 
Dabney H. Maury 
George H. Felix 

D. W. French 

Wm. P. Mason 
John W. Alvord 
Alexander Milne 
Dow R. Gwinn 
Robert J. Thomas 
George G. Earl 
Nicholas 8S. Hill, Jr. 
Leonard Metcaif 
Theodore A. Leisen 
Charles R. Henderson 
Carleton E. Davis 
Beekman C. Little 


1923 
1924 
1925 
1926 | 
1927 
President 
> J. T. Foster 
an J. T. Foster 
J. T. Foster 
Peter Milne, Jr. 
B. F. Jones 
J. T. Fanning 
J. H. Decker 
Wm. B. Bull 
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CONVENTIONS 


Place Date 
Philadelphia, Pa......... May 15-19, 1922 
Detroit, Mich. .......... June 21-25, 1923 
New York, N. Y........ May 19-23, 1924 
Louisville, Ky........... April 27-May 1, 1925 
June 7-11, 1926 
June 6-11, 1927 
San Francisco, Calif..... June 11-15, 1928 
Taromte, June 24-28, 1929 
Loulé, June 2-6, 1930 
Pittsburgh, Pa.......... May 25-29, 1931 
Memphis, Tenn.......... May 2-6, 1932 
New York, N. Y........June 48, 1934 


President 
Edward Bartow 
W. S. Cramer 
George W. Fuller 
Frank C. Jordan 
Harry F. Huy 
Allan W. Cuddeback 
James E. Gibson 
Wiiliam W. Brush 
Jack J. Hinman, Jr, 
George H. Fenkell 
Ross L. Dobbin 
George W. Pracy 
Malcolm Pirnie 
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OFFICERS, DIRECTORS AND STAFF 
1934-1935 


President 


Harry E. Jorpan, Chemical Engineer, Indianapolis Water Co., 113 Monument 
Circle, Indianapolis, Ind. 


Treasurer 


Witu1aM W. Brusu, Editor, ‘“Water Works Engineering,” 24 W. 40th St., 
New York, N. Y. 


Board of Directors 
Term expires 1934 


Water A. Perrce (Representing Wisconsin Section), Manager, Water De- 
partment, City Hall, Racine, Wis. 


Terms expire 1935 


Frank A. Barsour (Representing New England Section), Consulting Engi- 
neer, 1120 Tremont Bldg., Boston, Mass. 

Witu1am W. Brusu (Treasurer), Editor, “Water Works Engineering,” 24 W. 
40th St., New York, N. Y. 

E. D. CasE (Representing New York Section), The Pitometer Co., 50 Church 
St., New York, N. Y. 

F. G. CunninGHaM (Chairman, Publication Committee), Fuller & McClintock, 
Consulting Engineers, 11 Park Place, New York, N. Y. 

F. C. Dugan (Representing Kentucky-Tennessee Section), Director, Bureau 
of Sanitary Engineering, State Board of Health, 532 W. Main St., Louis- 
ville, Ky. 

J. S. Dunwoopy (Representing Central States Section), Superintendent, 
Water Department, Erie, Pa. 

Ben S. Morrow (Representing Pacific Northwest Section), Engineer, Water 
Bureau, 211 City Hall, Portland, Ore. 

H. V. PEpERSEN (Representing Missouri Valley Section), Superintendent of 
Water Works, Municipal Bldg., Marshalltown, Ia. 

MaAtcotM Pirnig (Chairman, Committee on Water Works Practice), Consult- 
ing Engineer, 25 W. 43rd St., New York, N. Y. 


Terms expire 1936 


OLe Forspere (Representing Minnesota Section), Chemist, Oliver Iron 
Mining Co., Hibbing, Minn. 

W. R. Getston (Representing Illinois Section), Superintendent, Water Works 
Commission, Quincy, III. 

W. (Representing California Section), Water Distribution 
Engineer, Department of Water & Power, 207 S. Broadway, Los Angeles, 
Calif. 
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24 OFFICERS FOR 1934-1935 


Harry E. Jorpan (President), Chemical Engineer, Indianapolis Water Qo, 
113 Monument Circle, Indianapolis, Ind. 

Louva G. Lrenrert (Representing Florida Section), Chief Engineer, State 
Board of Health, Jacksonville, Fla. 

Denis F. O’Brien (Representing Water Works Manufacturers Association), 
A. P. Smith Mfg. Co., East Orange, N. J. 

Emit Sanpquist (Representing Montana Section), Birch & Sons Construction 
Co., Great Falls, Mont. 

Seru M. Van Loan (Representing Four States Section), Deputy Chief, Bureay 
of Water, 709 City Hall, Philadelphia, Pa. 


Terms expire 1937 


Eva@Ene F. Duaaer (Representing Virginia Section), General Manager, New- 
port News Waterworks Commission, Newport News, Va. 

Norman J. Howarp (Representing Canadian Section), Director of Water 
Purification, Island Filtration Laboratories, 410 Lake Shore, Centre 
Island, Toronto, Ont., Canada 

H. S. Morse (Representing Indiana Section), General Manager, Indianapolis 
Water Co., 113 Monument Circle, Indianapolis, Ind. 

L. C. Osporn (Representing Rocky Mountain Section), City Engineer, Love- 
land, Colo. 

M. F. Trice (Representing North Carolina Section), Assistant Engineer, 
State Board of Health, Raleigh, N. C. 

W. H. Were (Representing Southeastern Section), State Board of Health, 
State Capitol Bldg., Room 138, Atlanta, Ga. 


Secretary and Headquarters Staff 


BEEKMAN C. Lirt.p, Secretary, 305 Cutler Bldg., Rochester, N. Y. 

W. M. Niestey, Administrative Assistant to Secretary, 29 W. 39th St., New 
York, N. Y. 

A. V. Ruaatzs, Technical Assistant to Secretary, 29 W. 39th St., New York, 


Editor 


ABEL WoLMAN, Chief Engineer, State Department of Health, 2411 N. Charles 
St., Baltimore, Md. 
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DIVISIONS, SECTIONS AND AWARDS 25 


NATIONAL DIVISIONS 


Finance and Accounting Division 
Plant Management and Operation Division 
Water Purification Division 


LOCAL SECTIONS 


California Section—California and Arizona 

Canadian Section—Dominion of Canada 

Central States Section—Ohio, West Virginia, Michigan and Western Penn- 
sylvania 

Florida Section—Florida 

Four-States Section—Eastern Pennsylvania, Delaware, Southern New Jersey, 
Maryland and District of Columbia 

Illinois Section—IIlinois 

Indiana Section—Indiana 

Kentucky-Tennessee Section—Kentucky and Tennessee 

Minnesota Section—Minnesota 

Missouri Valley Section—Iowa, Missouri, South Dakota, Kansas and Eastern 
Nebraska 

Montana Section—Montana 

New England Section—New England States 

New York Section—New York and Northern New Jersey 

North Carolina Section—North Carolina 

Pacific Northwest Section—Oregon, Washington and Northern Idaho 

Rocky Mountain Section—Wyoming, Colorado, New Mexico, Southern Idaho, 
Utah and Western Nebraska 

Southeastern Section—South Carolina, Alabama, Georgia and Mississippi 

Virginia Section—Virginia 

Wisconsin Section—Wisconsin 

AWARDS OF THE JOHN M. DIVEN MEMORIAL MEDAL 


For Outstanding Service to the American Water Works Association 


1926—GrorGE W. FULLER 
1927—ArtTuHuR E. GoRMAN 
1628—W. S. CRAMER 
1929—JameEs E. Gipson 
1930—Ross L. Dossin 
1931—Matco_m PIRNIE 
W. BrusH 
1933—SaMvEL B. Morris 
1934—LronarpD P. Woop 


AWARDS OF THE JOHN M. GOODELL PRIZE 


For a Notable Contribution to the Science or Practice of Water Works 
Development 


1932—Joun R. BayYuis 
1933—Cuar_es H. SPAULDING 
1934—WILLARD CHEVALIER 
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COMMITTEES FOR 1934-1935 
GENERAL STANDING COMMITTEES 


EXECUTIVE 


Harry E. Jorpan, Chairman, Chem. Engr., Indianapolis Water Co,, 113 
Monument Circle, Indianapolis, Ind. 

F. A. Barsour, Hyd. & San. Engr., 1120 Tremont Bldg., Boston, Mass, 

Wi.1aM W. Bruss, Editor, “Water Works Engineering,’’ 24 W. 40th St., New 
York, N. Y. 

F. G. CunnineuaM, Fuller & McClintock, Cons. Engrs., 11 Park Place, New 
York, N. Y. 

Matcoum Pirnig, Cons. Engr., 25 W. 43rd St., New York, N. Y. 


PUBLICATION 


F. G. CunnineuaMm, Chairman, Fuller & McClintock, Cons. Engrs., 11 Park 
Place, New York, N. Y. 

L. H. Enstow, Vice-Chairman, Editor, ‘‘Water Works & Sewerage,’ 42 
Lexington Ave., New York, N. Y. 

W. W. DeBerarp, ‘Engineering News-Record,’ 520 N. Michigan Ave., 
Chicago, Ill. 

Artuur E. Gorman, Engr. of Filtration, Bureau of Engineering, City Hall, 
Chicago, IIl. 

C. Grosse, Sect., Board of Water Commissioners, 735 Randolph St., 
Detroit, Mich. 

Cart A. Hecumer, Dept. Engr., Maintenance & Operating Dept., Washington 
Suburban Sanitary District, Hyattsville, Md. 

Berkman C, Lirtts, Sect., A. W. W. A., 305 Cutler Bldg., Rochester, N. Y. 

W. E. MacDonatp, City Water Works Engr., 21 Fourth Ave., Ottawa, Ont. 

W. C. Mitter, City Engr., City Hall, St. Thomas, Ont. 

SamvuEt B. Morais, Chief Engr., Water Dept., 319 City Hall, Civic Center, 
Pasadena, Calif. 

Lewis A. Quiatey, Supt., City Water Works, 2611 So. Adams St., Fort Worth, 
Tex. 

A. V. Ruaauss, Asst. to Sect., A. W. W. A., 29 W. 39th St., New York, N. Y. 

N. T. Veatcu, Jr., Cons. Engr., Black & Veatch, Cons. Engrs., 701-5 Mutual 
Bldg., Kansas City, Mo. 

ABEL Wo.maN, Editor of Journal of A. W. W. A., Chief Engr., State Dept of 
Health, 2411 N. Charles St., Baltimore, Md. 


CONVENTION 


Beexman C. Littie, Chairman, Sect., A. W. W. A., 305 Cutler Bldg., Roches- 
ter, N. Y. 
J. 8. Dunwoopy, Supt., Water Dept., Erie, Pa. 
Artuur E. Gorman, Engr. of Filtration, Bureau of Engineering, City Hall, 
Chicago, 
26 
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COMMITTEES 27 


CONVENTION COMMITTEE OF WATER WORKS MANUFACTURERS 
ASSOCIATION 
Joun A. Krenue, Mathieson Alkali Works, Inc., 250 Park Ave., New York, 
N. Y. 
Denis F. O’Brign, A. P. Smith Mfg. Co., East Orange, N. J. 
M. F. Trernan, Wallace & Tiernan Co., Inc., Newark, N. J. 


HONORARY MEMBERSHIP 
Harry E. Jorpan, Chairman, Chem. Engr., Indianapolis Water Co., 113 Monu- 


ment Circle, Indianapolis, Ind. 
Matcotm Prenie, Cons. Engr., 25 W. 43rd St., New York, N. Y. 
Gsoree W. Pracy, Supt., San Francisco Water Dept., 425 Mason St., San 


Francisco, Calif. 


CONSTITUTION AND BY-LAWS 
Ross L. Dossin, Chairman, Gen. Mgr., Peterborough Utilities Commission, 
223 Aylmer St., Peterborough, Ont. 
GrorcE H. FenKELL, Supt. & Gen. Mgr., Board of Water Commissioners, 735 
Randolph St., Detroit, Mich. 
James E. Gipson, Mgr. & Engr., Water Dept., 14 George St., Charleston, 8. C. 
BEEKMAN C. Litt.e, Sect., A. W. W. A., 305 Cutler Bldg., Rochester, N. Y. 


JOHN M. DIVEN MEMORIAL 
Ma.cotm Pirniz, Chairman, Cons. Engr., 25 W. 43rd St., New York, N. Y. 
F. G. CunnineuaM, Fuller & McClintock, Cons. Engrs., 11 Park Place, New 
York, N. Y. 
Joun H. Murpocu, Jr., Uniontown Water Co., Washington, Pa. 
Suepparp T, PowE.u, Cons. Chem. Engr., 330 N. Charles St., Baltimore, Md. 
Joun WinpsrR, Supt. Water Dept., Dallas, Tex. 


JOHN M. GOODELL PRIZE 
Paut Hansen, Chairman, Greeley & Hansen, 6 N. Michigan Ave., Room 1710, 
Chicago, II. 
Wituram W. Brusu, Editor, ““Water Works Engineering,” 24 W. 40th St., New 
York, N. Y. 
Samuget B. Morais, Chief Engr., Water Dept., 319 City Hall, Civie Center, 
Pasadena, Calif. 


GENERAL TEMPORARY COMMITTEES 


CONVENTION MANAGEMENT 

Wiu1aM W. Brus, Chairman, Editor, “Water Works Engineering,” 24 W. 40th 
St., New York, N. Y. 

Epaar J. Burrennerm, Representing Water Works Manufacturers Associa- 
tion, ‘American City,”’ 470 Fourth Ave., New York, N. Y. 

F. G. CunnineuaM, ex-officio, Fuller & McClintock, Cons. Engrs., 11 Park Place, 
New York, N. Y. 

BrexmaNn C, Litt 3, ex-officio, Sect., A. W. W. A., 305 Cutler Bldg., Rochester, 
N. Y. 
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28 COMMITTEES 


Resves J. Newsom, Pres., Community Water Service Co., 100 William St., 
New York, N. y. 

WitiraM J. OrcHARD, Representing Water Works Manufacturers Association, 
San. Engr., Wallace & Tiernon Co., Inc., Newark, N. J. 

Matcoum Pirnrg, Cons. Engr., 25 W. 43rd St., New York, N. Y. 


WATER SUPPLY INDUSTRY CODE 


Wituiam W. Brusu, Chairman, Editor, “Water Works Engineering,” 24 W. 
40th St., New York, N. Y. 

W. G. Bank, Asst. Engr., Bureau of Water, Newark, N. J. 

FRANKLIN Hensuaw, Mgr., Water Dept., Scarsdale, N. Y. 

Witu1aM W. Hurusvrt, Water Distribution Engr., Dept. of Water & Power, 
207 So. Broadway, Los Angeles, Calif 

AnpreEw B. Mavzy, Chief Engr., Bureau of Water, City Hall, Jersey City, 
N. J. 

Seto M. Van Loan, Deputy Chief, Bureau of Water, 709 City Hall, Phila- 
delphia, Pa. 


COMMITTEE ON WATER WORKS PRACTICE 


Matcoim Prrniz, Chairman, Cons. Engr., 25 W. 43rd St., New York, N. Y. 

Frank A. Barsoor, Hyd. & San. Engr., 1120 Tremont Bldg., Boston, Mass, 

R. K. Buancuarp, Vice-Pres. & Engr., Neptune Meter Co., 50 W. 50th St., 
New York, N. Y. 

F. G. CunnrneuaM, Fuller & McClintock, Cons. Engrs., 11 Park Place, New 
York, N. Y. 

W. W. DeBerarp, ‘Engineering News Record,’ 520 N. Michigan Ave., Chi- 
cago, Ill. 

James E. Gisson, Mgr. & Engr., Water Dept., 14 George St., Charleston, 8. C. 

Artuour E. Gorman, Engr. of Filtration, Bureau of Engineering, City Hall, 
Chicago, Ill. 

Grorce W. Pracy, Supt., San Francisco Water Dept., 425 Mason St., San 
Francisco, Calif. 

A. U. Sanpprson, Chief Engr. of Water Supply, Dept. of Works, City Hall, 
Toronto, Ont. 

Apet Wouman, Chief Engr., State Dept. of Health, 2411 N. Charles St., 
Baltimore, Md. 

(A. V. Ruaauzs, Asst. to Sect., A. W. W. A., 29 W. 39th St., New York, N. Y., 
acts as Secretary of this Committee.) 


COMMITTEES ON THE MANUAL OF WATER WORKS PRACTICE 


Committee 2—Surface Water Allocation 
Committee 3—Surface Water Collection é. 
W. E. Futter, Chairman, Fuller & Everett, Cons. Engrs., 22 E. 40th St., 
New York, N. Y. 
James J. Dotanp, Asst. Prof. of Civil Engineering, University of Illinois, 
317 Engineering Hall, Urbana, III. 
Freperic H. Haraoop, Resident Engr., Fuller & Everett, Cons. Engrs., 
22 E. 40th St., New York, N. Y. 
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COMMITTEES 3, 4 AND 5 29 


Cuaries H. Pierce, Chas. T. Main, Inc., Cons, Engrs., 201 Devonshire 


St., Boston, Mass. 
THoRNDIKE SAVILLE, Prof. of Hyd. & San. Engineering, New York Uni- 


versity, Box 65, University Heights, New York, N. Y. 
Kennet Q. Vouk, 176 N. Highland Ave., Los Angeles, Calif. 
Committee 4—Ground Water Collection 
D. W. Mean, C.E., Chairman, 120 W. Gorham St., Madison, Wis. 


24 W. | Committee 5—Quality and Treatment 
Paut HansEN, Chairman, Greeley & Hansen, Cons. Engrs., 6 N. Michigan 


Ave., Room 1710, Chicago, IIl. 
Chapter I—Quality of Water Supplies 


am St,, 


-iation 


2 
Division A—-Cheracteristics of Available Sources 
City Gorpon M. Farr, Chairman, Associate Prof. of San. Engineering, 
‘ Harvard University, 112 Pierce Hall, Cambridge, Mass. 
Phila. Rosert E. Cons. Engr., Burns & McDonnell Engineer- 
ing Co., 402 Interstate Bldg., Kansas City, Mo. 
H. W. Srreeter, San. Engr., U. 8. Public Health Service, Third & 
Kilgour Sts., Cincinnati, O. 
Y Rosert S. Weston, Cons. San. Engr., 14 Beacon St., Boston, Mass. 
ry Division B—Organisms in Water; Bacteria; Other Organisms; Character- 
b St istics and Effects 
7 MELVILLE C. WuippLe, Chairman, Asst. Prof. of San. Chemistry, 
New rallies University, Engineering School, 112 Pierce Hall, Cambridge, 
ass. 
Chi Ws. H. Lovesoy, Supt. of Filtration, Crescent Hill Plant, Louisville 
m Water Co., Louisville, Ky. 
Division C—Analytical Methods 
Tall Jack J. Hinman, Jr., Chairman, Associate Prof. of Sanitation, Uni- 
. versity of Iowa, Box 363, Iowa City, Iowa. 
San Harry W. Criark, Chief Chemist, State Dept. of Health, Room 541, 
State House, Boston, Mass. 
all SuepparD T. PowE.u, Cons. Chem. Engr., 330 N. Charles St., Balti- 
: more, Md. 
St Division D—Standards of Quality 
7 Harry E. Jorpan, Chairman, Chem. Engr., Indianapolis Water Co., 
Yy 113 Monument Circle, Indianapolis, Ind. 
y Emery J. Topriavutt, Chemist, U. S. Public Health Service, Third 
& Kilgour Sts., Cincinnati, O. 
CE | Division E—Objectionable Limits of Pollution in Relation to Practicable 
Usability of Water for Water Supply Purposes 
Harry E. Jorpan, Chairman, Chem. Engr., Indianapolis Water Co., 
, 113 Monument Circle, Indianapolis, Ind. 
" C. A. Emerson, Jr., Fuller & McClintock, Cons. Engrs., 11 Park Place, 
New York, N. Y. 
7 H. W. Srreeter, San. Engr., U. S. Public Health Service, Third & 
, Kilgour Sts., Cincinnati, O. 
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COMMITTEE 5 (CONTINUED) 


Chapter II—History of Water Treatment 
Baker, 53 Oakwood Ave., Montclair, N. J. 


Chapter III—Purification Occurring in Streams, Lakes and Reservoirs 


Division A—Biochemistry of Streams, Lakes and Reservoirs with Special 


Reference to Pollution and Self-purification 

F. W. Moutman, Chairman, Chief Chemist, Sanitary District of 
Chicago, 845 S. Wabash Ave., Chicago, III. 

Gorpon M. Farr, Associate Prof. of San. Engineering, Harvard Uni. 
versity, 112 Pierce Hall, Cambridge, Mass. 

Frank E. Hats, Director of Laboratories, Mt. Prospect Laboratory, 
Dept. of Water Supply, Gas & Elec., 421 Flatbush Ave., Brooklyn, 

W. F. Laneaeier, Associate Prof. of San Engineering, University of 
California, Berkeley, Calif. 

Emery J. THertavtt, Chemist, U. 8. Public Health Service, Third & 
Kilgour Sts., Cincinnati, O. 


Division B—Purification and Other Effects of Lake Reservoir Storage 
Division C—Characteristic Effects of Different Pollutions of Streams, Lakes 


and Reservoirs, Including Sewage, Industrial Wastes and Recrea- 
tional Activities with Reference to Water Supply; Causes and 
Remedies 
L. F. Warrick, Chairman, State San. Engr., State Board of Health, 
Madison, Wis. 
C. M. Baker, Engr., American Paper & Pulp Association, 2 8. Carroll 
St., Madison, Wis. 
Aumon L. Faues, Metcalf & Eddy, Cons. Engrs., 1300 Statler Bldg., 
Boston, Mass. 
W. L. Stevenson, Chief Engr., State Dept. of Health, Box 622, Har- 
risburg, Pa. 


Division D—Preparing and Cleaning Reservoirs and Lakes Used for Water 


Supply 

Cates M. Savitie, Chairman, Mgr. & Chief Engr., Water Works, 
53 N. Beacon St., Hartford, Conn. 

Joun Cuampprs, Chief Engr. & Supt., Louisville Water Co., Louis- 
ville, Ky. 

E. E. Easterpay, Chief Civil Engr., Supply & Purifying Section, 
Water Division, 4039 Flad Ave., St. Louis, Mo. 

CuarLes W. SHERMAN, Metcalf & Eddy, Cons. Engrs., 1300 Statler 
Bldg., Boston, Mass. 

Frank E. Winsor, Chief Engr., Metropolitan District Water Supply 
Commission, 20 Somerset St., Boston, Mass. 
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COMMITTEE 5 (CONTINUED) 31 


Chapter [V—Partial Treatment and Treatment Preliminary to Filtration 


Division A—Algicides 
MeELvILLE C. Wuirrie, Chairman, Asst. Prof. of San. Chemistry, 
Harvard University, Engineering School, 112 Pierce Hall, Cam- 
bridge, Mass. 
Burton Lowruer, Cons. Engr., 723 Colorado Bldg., Denver, Colo. 
Cart Witson, 405 S. Hill St., Los Angeles, Calif. 
Division B—Aeration 
W. F. Lanoewier, Chairman, Associate Prof. of San. Engineering, 
University of California, Berkeley, Calif. 
Joun R. Barus, Physical Chemist, Bureau of Engineering, 1643 E. 
86th St., Chicago, Ill. 
Frank E. Hats, Director of Laboratories, Mt. Prospect Laboratory, 
Dept of Water Supply, Gas & Elec., 421 Flatbush Ave., Brooklyn, 
Davin Morey, Jr., San. Engr., 517 Praetorian Bldg., Dallas, Tex. 
Division C—Other Treatments for Removal of Tastes and Odors 
W. F. LaNnGELiEerR, Chairman, Associate Prof. of San. Engineering, 
University of California, Berkeley, Calif. 
Joun R. Bayuis, Physical Chemist, Bureau of Engineering, 1643 E. 
86th St., Chicago, III. 
Frank E. Hats, Director of Laboratories, Mt. Prospect Laboratory, 
Dept. of Water Supply, Gas & Elec., 421 Flatbush Ave., Brooklyn, 
N. Y. 
Ly z L. Jenne, San. Engr., Bureau of Water, Philadelphia, Pa. 
Davip Morey, Jr., San. Engr., 517 Praetorian Bldg., Dallas, Tex. 
Division D—Coagulants and Coagulation 
Joun R. Bayuis, Chairman, Physical Chemist, Bureau of Engineering, 
1643 E. 86th St., Chicago, Ill. 
We.uincton Donatpson, Fuller & McClintock, Cons. Engrs., 11 
Park Place, New York, N. Y. 
Frank W. Herring, Asst. Editor, ‘‘Engineering News-Record,” 330 
W. 42nd St., New York, N. Y. 
C, Lawrence, Supt. of Filtration, Baldwin Filtration Plant, 
Fairmount Road, Cleveland, O. 
Division E—Sedimentation with the Aid of Coagulants 
Joun R. Bayuis, Chairman, Physical Chemist, Bureau of Engineering, 
1643 E. 86th St., Chicago, III. 
WELLINGTON Dona.pson, Fuller & McClintock, Cons. Engrs., 11 Park 
Place, New York, N. Y. 
Frank W. Herrina, Asst. Editor, ‘Engineering News-Record,” 
330 W. 42nd St., New York, N. Y. 
WILLarp C. LawrENc®, Supt. of Filtration, Baldwin Filtration Plant, 
Fairmount Road, Cleveiand, O. 
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32 COMMITTEE 5 (CONTINUED) 


Division F—Prechlorination and Superchlorination 
N. J. Howarp, Chairman, Director of Water Purification, Island Ri. 
tration Laboratories, 410 Lake Shore Drive, Centre Island, Toronty 
Ont. 
Cuar.es R. Cox, Asst. Engr., State Dept. of Health, Albany, N. y. 
L. H. Enstow, Editor, ‘‘Water Works & Sewerage,’’ 420 Lexington 
Ave., New York, N. Y. 


Chapter V—Filtration 


Division A—Slow Sand Filters 
GrorcE E. Witicoms, Chairman, San. Engr., 12 S. Lyons Ave., Al. 
bany, N. Y. 
CuesTER M. Everett, Fuller & Everett, Cons. Engrs., 22 E 40th St. 
New York, N. Y. 
TueEopore Horton, Chief San. Engr., Dept. of State Engineering 
346 State St., Albany, N. Y. 
Lye L. Jennz, San. Engr., Bureau of Water, Philadelphia, Pa. 
Cates M. Savitiz, Mgr. & Chief Engr., Water Works, 53 N. Beacon 
St., Hartford, Conn. 
Division B—Rapid Sand Filters 
WELLINGTON Donatpson, Chairman, Fuller & McClintock, Cons, 
Engrs., 11 Park Place, New York, N. Y. 
James W. ArmMsTRONG, Filtration Engr., City Water Dept., Lake 
Montebello, Hillen Road, Baltimore, Md. 
Paut Hansen, Greeley & Hansen, Cons. Engrs., 6 N. Michigan Ave., 
Room 1710, Chicago, IIl. 
Division C—Pressure Filters 
WELLINGTON Donatpson, Chairman, Fuller & McClintock, Cons, 
Engrs., 11 Park Place, New York, N. Y. 
Paut HanseEn, Greeley & Hansen, Cons. Engrs., 6 N. Michigan Ave., 
Room 1710, Chicago, Ill. 
Division D—Drifting Sand Filters 
A. U. Sanperson, Chairman, Chief Engr. of Water Supply, Dept. of 
Works, City Hall, Toronto, Ont. 
N. J. Howarp, Director of Water Purification, Island Filtration Lab- 
oratories, 410 Lake Shore Drive, Centre Island, Toronto, Ont. 
Division E—Special Types of Filters Including Foreign Types not Common — 
in the United States ' 
Haroxp E. Bassitt, Chairman, Prof. of San. Engineering, University 
of Illinois, 204 Engineering Hall, Urbana, IIl. 
WeLLIncTON Donautpson, Fuller & McClintock, Cons. Engrs., ll | 
Park Place, New York, N. Y. 
Josepu Race, Devonshire Hospital, Buxton, England. 
Division F—Double Filtration 
Grorce E. Witicoms, Chairman, San. Engr., 12 S. Lyons Ave., Al- | 
bany, N. Y. 
Cuester M. Everett, Fuller & Everett, Cons. Engrs., 22 E. 40th St., 
New York, N. Y. 
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COMMITTEE 5 (CONTINUED) 33 


TuEoporE Horton, Chief San. Engr., Dept of State Engineering, 
346 State St., Albany, N. Y. 
Lye L. Jenne, San. Engr., Bureau of Water, Philadelphia, Pa. 
Cates M. Savitue, Mgr. & Chief Engr., Water Works, 53 N. Beacon 
St., Hartford, Conn. 
Division G—Filter Sand 
W. H. Dirror, Chairman, Chief Engr., Mahoning Valley Sanitary 
District, Youngstown, O. 
Paut Hansen, Greeley & Hansen, Cons. Engrs., 6 N. Michigan Ave., 
Room 1710, Chicago, Ill. 
Wa. M. Wattacz, Filter Supt. & Chief Chemist, Filtration Plant, 
Water Works Park, Detroit, Mich. 
Division H—Filter Plant Control 
Wa. M. Wattace, Chairman, Filter Supt. & Chief Chemist, Filtra- 
tion Plant, Water Works Park, Detroit, Mich. 
Joun D. Fiemina, San. Engr., 5205 Lexington Ave., St. Louis, Mo. 
Revert W. Furman, Chief Chemist, Water Purification Works, 1443 
Kenyon Drive, Toledo, O. 
Witiarp C. Lawrence, Supt. of Filtration, Baldwin Filtration Plant, 
Fairmount Road, Cleveland, O. 
Wa. H. Lovesoy, Supt. of Filtration, Crescent Hill Plant, Louisville 
Water Co., Louisville, Ky. 
H. W. Srreeter, San. Engr., U. 8. Public Health Service, Third & 
Kilgour Sts., Cincinnati, O. 
Chapter VI—Sterilization and Prophylactic Treatment 
Division A—Chlorine 
N. J. Howarp, Chairman, Director of Water Purification, Island Fil- 
tration Laboratories, 410 Lake Shore Drive, Centre Island, Toronto, 
Ont. 
L. H. Enstow, Editor, ‘‘Water Works & Sewerage,’”’ 420 Lexington 
Ave., New York, N. Y. 
Artuur F. MELLEN, Filtration Engr., Columbia Heights Filtration 
Plant, Minneapolis, Minn. 
H. W. Streeter, San. Engr. U. 8S. Public Health Service, Third & 
Kilgour Sts., Cincinnati, O. 
Division B—Ozone 
Division C—Ultra Violet Rays 
Division D—Iodine 


Chapter VII—Softening, Including Correction of Corrosive Qualities 


Division A—Purpose and Value of Water Softening 
W. C. Hoan, Chairman, Prof. of San. & Munic. Engineering, Uni- 
versity of Michigan, Ann Arbor, Mich. 
W. H. Knox, Asst. Engr., State Dept. of Health, Columbus O. 
E. D. Ricu, Director, Bureau of Engineering, State Dept. of Health, 
Lansing, Mich. 


Ale 
th St., 
pering, 
}eacon 
Cons. | 
Lake 
Ave., 
Cons, 
Ave., 
pt. of | 
. Lab- 
mmon 
s., ll | 
2 
Jey Al- 
3 


34 COMMITTEES 5 AND 6 


Division B—Softening with Lime and Soda 
Cuar.es P. Hoover, Chairman, Chemist, Filtration Plant, Colyn. 
bus, O. 
SuEprarp T. Powe, Cons. Chem. Engr., 330 N. Charles St., Balt. 
more, Md. 
Dang. H. Rupp, Water Dept., City Hall, Topeka, Kan, 
Cares H. Spavu.pina, Supt. of Water Purification, Dept of Water 
Light & Power, Springfield, III. 
Division C—Softening with Zeolites 
Joun F. Lasoon, Chairman, Cons. Engr., 346 Bowerhill Road, Pitts. 
burgh, Pa. 
A. 8. BenrMan, Chem. Director, International Filter Co., 59 E. Van 
Buren St., Chicago, Ill. 
SuepparpD T. Powe t, Cons. Chem. Engr., 330 N. Charles St., Balti- 
more, Md. 
Division D—Municipal and Industrial Practices in Water Softening 
C. R. Know gs, Chairman, Supt. of Water Service, Illinois Central 
R. R. Co , 6627 Woodlawn Ave., Chicago, III. 
Cuar.es P. Hoover, Chemist, Filtration Plant, Columbus, 
Suepparp T. PowE.u, Cons. Chem. Engr., 330 N. Charles St., Balti- 
more, Md. 
Division E—Correction of Corrosion 
Nicuotas 8. Hit, Jr., Chairman, Cons. Engr., 112 E. 19th St., New 
York, N. Y. 
Joun R. Bayuis, Physical Chemist, Bureau of Engineering, 1643 E. 
86th St., Chicago, Ill. 
Cuar.es H, Spavutpina, Supt. of Water Purification, Dept. of Water, 
Light & Power, Springfield, Ill. 
Division F—Recarbonation 


Chapter VIII—Removal of Iron and Manganese 


Division A—Removal of Iron 
Rosert 8. Weston, Chairman, Cons. San. Engr., 14 Beacon &t., 
Boston, Mass. 
W. F. Lanae.isr, Associate Prof. of San. Engineering, University of 
California, Berkeley, Calif. 
Cuar.es H. Spavuipina, Supt. of Water Purification, Dept. of Water, 
Light & Power, Springfield, II. 
Division B—Removal of Manganese 
Committee 6—Power and Pumping 
F. G. Cunnineuam, Chairman, Fuller & McClintock, Cons. Engrs., 
11 Park Place, New York, N. Y. 
A. D. Coucu, 139 Hadden Place, Upper Montclair, N. J. 
Leonarp A. Day, Cons. Engr., 4456 Floriss Place, St. Louis, Mo. 
F. G. Gorpon, Gordon & Bulot, Cons. Engrs., 53 W. Jackson Blvd., 
Chicago, IIl. 
A. P. Piaman, American Water Works & Electric Co., 50 Broad St., 
New York, N. Y. 
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W. C. Rupp, Divisiou of Engineering, Detroit Dept. of Water Supply, 
8300 W. Warren Ave., East Dearborn, Mich. 
M. A. Smruari, Elec. Engr., P. O. Box 97, Hudson Terminal Annex, 
New York, N. Y. 
Committee 7—Transmission and Distribution 
G. Gate Drxon, Chairman, Cons. Engr., Home Savings Loan Bldg., 
275 W. Federal St., Youngstown, O. 
Sub-Committee 7A—Steel Plate Pipe 
Frank A. Barpour, Chairman, Hyd. & San. Engr., 1120 Tremont 
Bldg., Boston, Mass. 
W. Bruss, Editor, “Water Works Engineering,” 24 W. 40th 
St., New York, N. Y. 
GrorcE H. FEenKELL, Supt. & Gen. Mgr., Board of Water Commis- 
sioners, 735 Randolph St., Detroit. Mich. 
J. F. Skinner, Cons. Engr. 21 Arnold Place, Rochester, N. Y. 
T. H. Wiaarn, Cons. Engr., 40 Exchange Place, New York, N. Y. 
Sub-Committee 7B—Reinforced Concrete Pipe 
Sub-Committee 7C—Cast Iron Pipe 
Sub-Committee 7D—Laying Cast Iron Pipe 
E. G. Brapsury, Chairman, County San. Engr., Court House, Colum- 
bus, O. 
Curnton L. Bogert, Cons. Engr., 30 Church St., Room 1725, New 
York, N. Y. 
W. Hurect, Water Distribution Engr., Dept. of Water & 
Power, 207 So. Broadway, Los Angeles, Calif. 
Samuzt E. Kiam, Supt., Distribution Section, Water Division, Met- 
ropolitan District Commission, 20 Somerset St., Boston, Mass. 
R. W. Reyno.tps, Supt., West Palm Beach Water Co., Drawer B-25, 
West Palm Beach, Fla. 
G. G. Routieper, Supt., Water Distribution Section, 332 St. Clair 
Ave., E., Toronto, Ont. 
Sub-Committee 7E—Valves, Sluice Gates and Fire Hydrants 
W. R. Conarp, Chairman, Cons. Engr., 321 High St., Burlington, N. J. 
Wo. Fiannery, Dept. of Water Supply, Gas & Electric, 313 Park Place 
Brooklyn, N. Y. 
J. ARTHUR JENSEN, Supervisor, Water Works Dept., Minneapolis, 
Minn. 
Cates M. Savittz, Mgr. & Chief Engr., Water Works, 53 N. Beacon 
St., Hartford, Conn. 
F. H. Stepuenson, C. E., 10 N. Fulton Ave., Mt. Vernon, N. Y. 
Sub-Committee 7F—Service Connections and Meters 
JamEs E. Gipson, Chairman, Mgr. & Engr., Water Dept., 14 George 
St., Charleston, 8. C. 
Leonarp A. Day, Cons. Engr., 4456 Floriss Place, St. Louis, Mo. 
GrorcE W. Pracy, Supt., San Francisco Water Dept., 425 Mason St., 
San Francisco, Calif. 
StrepHEn H. Taytor, Supt., Water Works, 312 Municipal Bldg., New 
Bedford, Mass. 
Sern M. Van Loan, Deputy Chief, Bureau of Water, 709 City Hall, 
Philadelphia, Pa. 
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36 COMMITTEES 7, 8 AND 9 


Sub-Committee 7G—Location Records and Maintenance of Mains ang 
Services 
Aubert 8S. Hisss, Chairman, Supt., Dept. of Water Works, Cincin. 
nati, O. 
Sub-Committee 7H—Steel Standpipes and Elevated Tanks 
L. R. Howson, Chairman, Alvord, Burdick & Howson, Cons. Engrs., 
1401 Civic Opera Bldg., Chicago, III. 
C. W. SuerMan, Metcalf & Eddy, Cons. Engrs., 1300 Statler Bldg,, 
Boston, Mass. 
N. T. Veatcu, JR., Black & Veatch, Cons. Engrs., 701-5 Mutual Bldg,, 
Kansas City, Mo. 
Sub-Committee 7J—Distribution Reservoirs 
Sub-Committee 7K—Water Consumption 
Sub-Committee 7L—Fire Prevention and Protection 
Sub-Committee 7M—H ydraulics of Distribution System 
Sub-Committee 7T—Transite Pipe 
CLARENCE R. KNow.gs, Chairman, Supt. of Water Service, Illinois 
Central R. R. Co., 6627 Woodlawn Ave., Chicago, Ill. 
Artuur T. Cuiark, National Water Main Cleaning Co., 222 Dean 
St., Woodstock, III. 
CLARENCE Go.psmiTH, National Board of Fire Underwriters, 222 W. 
Adams St., Chicago, Ill. 
Ws. D. Horst, C.E., Asst. Engr., City of Winnipeg, 223 James Ave., 
Winnipeg, Man., Canada. 
Harowp B. Stewart, Engr., Associated Factory Mutual Fire Insur- 
ance Cos., 184 High St., Boston, Mass. 
Committee 8—Cross Connections 
E. SHERMAN CuHasE, Chairman, Metcalf & Eddy, Cons. Engrs., 1300 
Statler Bldg., Boston, Mass. 
J. AckeRMAN, Munnsville, Madison Co., N. Y. 
Joun CuamsBers, Chief Engr. & Supt., Louisville Water Co., Louis- 
ville, Ky. 
Joet I. Connouiy, Chief, Bureau of Public Health Engineering, 
Board of Health, Chicago, III. 
Eart Devenporr, Asst. San. Engr., State Dept. of Health, 1239 Al- 
bany St., Schenectady, N. Y. 
C. W. Mowry, Fire Protection Engr., 184 High St., Boston, Mass. 
R. W. Reynotps, Supt., West Palm Beach Water Co., Drawer B-25, 
West Palm Beach, Fla. 
R. E. Tarsett, U. 8. Public Health Service, ‘‘C’’ Bldg., 16 Seventh 
St., 8. W., Washington, D. C. 
Committee 9—Relations to Consumers and Public 
Howarp S. Morse, Chairman, Gen. Mgr., Indianapolis Water Co., 113 
Monument Circle, Indianapolis, Ind. 
Harry E. Jorpan, Secretary, Chem. Engr., Indianapolis Water Co., 
113 Monument Circle, Indianapolis, Ind. 
GeorceE W. Biaas, Jr., Chief Engr., American Water Works & Elec- 
tric Co., 50 Broad St., New York, N. Y. 
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Grorer A. Exxiorr, Cons. Engr., 1104 Merchants Exchange Bldg., 


San Francisco, Calif. 
Apert S. Hisprs, Supt., Dept. of Water Works, Cincinnati, O. 


A. P. Micuakzs, 3446 Golfview Blvd., Orlando, Fla. 
Committee 10—Valuation, Rate Making and Taxation 
Committee 11—Office Management, Records and Accounting 
Danizt C. GrosBEL, Chairman, Sect., Board of Water Commissioners, 
735 Randolph St., Detroit, Mich. 
Committee 12—Legal 


OTHER TECHNICAL COMMITTEES 
ELECTROLYSIS AND ELECTRICAL INTERFERENCE 


Nicnouas 8. Hitt, Jr., Cons. Engr., 112 E. 19th St., New York, N. Y. 
CuarLes F, MeypruerM, Albert F. Ganz, Inc., Cons. Engrs., 511 Fifth Ave., 


New York, N. Y. 
Epwarp E. Minor, Gen. Mgr., New Haven Water Co., New Haven, Conn. 


(See also Sectional Committee C-1 of American Standards Association, page 
39.) 


UNIFORM MARKING OF HYDRANTS 


SrerHeN H. Taytor, Chairman, Supt., Water Works, 312 Municipal Bldg., 
New Bedford, Mass. 

Wituiam W. Brusu, Editor, “Water Works Engineering’, 24 W. 40th St., 
New York, N. Y. 

R. L. Dossin, Gen. Mgr., Peterborough Utilities Commission, 295 Reid St., 
Peterborough, Ont., Canada. 

Henry E. Hauprn, Fire Protection Engr., Inspection Dept., Associated 
Factory Mutual Fire Insurance Cos., 184 High St., Boston, Mass. 

Geo. W. Pracy, Supt., Water Dept., 425 Mason St., San Francisco, Calif. 


LicensiIna WaTER Works EMPLOYEES 


Lewis V. CarPENTER, Chairman, Prof. of San. Engineering, West Virginia 
University, Box 562, Morgantown, W. Va. 

WituraM W. Brusu, Editor, “Water Works Engineering’’, 24 W. 40th St., New 
York, N. Y. 

F. C. Dugan, Director, Bureau of San. Engineering, State Board of Health, 
532 W. Main St., Louisville, Ky. 

C. A. Hotmaguist, Director, Division of Sanitation, State Board of Health, 
State Office Bldg., Albany, N. Y. 

W. H. Knox, Asst. Engr., State Dept. of Health, Columbus, O. 

ABEL Woman, Chief Engr., State Dept. of Health, 2411 N. Charles St., 
Baltimore, Md. 
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38 JOINT COMMITTEES 


Hazarps TO PLANT AND PERSONNEL FROM USE OF CHLORINE AND OtueR 
CHEMICALS 


M. C. Smitu, Chairman, Engr. in Charge, Bureau of Water & Electricity, 
Room 109, City Hall, Richmond, Va. 

Linn H. Enstow, Editor, ‘Water Works & Sewerage,’’ 420 Lexington Ave,, 
New York, N. Y. 

Georce H. FrEenxe.t, Supt. & Gen. Mgr., Board of Water Commissioners, 
735 Randolph St., Detroit, Mich. 

H. H. Gerstein, San. Engr., Dept. of Public Works, 8417 Drexel Ave., Chi. 
cago, Ill. 

Artuur E. Gorman, Engr. of Filtration, Bureau of Engineering, City Hall, 
Chicago, 

Ray F. Goupey, San. Engr., Dept. of Water & Power, Box 240, Arcade Annex, 
Los Angeles, Calif. 

Frank E. Harz, Director of Laboratories, Mt. Prospect Laboratory, Dept. 
of Water Supply, Gas & Electricity of New York City, 421 Flatbush Ave., 
Brooklyn, N. Y. 

L. L. Hepgeretn, Mgr., Technical Service Dept., Pennsylvania Salt Mfg. Co, 
1000 Widener Bldg., Philadelphia, Pa. 

N. J. Howarp, Director of Water Purification, Island Filtration Labora- 
tories, 410 Lake Shore, Centre Island, Toronto, Ont., Canada. 

Harowp 8. Hutton, San. Engr., Wallace & Tiernan Co., Inc., Box 178, Newark, 
N. J. 

Wixtiarp C. Lawrence, Supt. of Filtration, Baldwin Filtration Plant, Fair- 


mount Road, Cleveland, O. 
WINFIELD 8S. Mau.iz, Chemist in Charge, Filtration Plant, Fort Worth, Tex. 


JOINT COMMITTEES WITH OTHER ORGANIZATIONS 


Jornt EprrorraL COMMITTEE WITH AMERICAN PuBLic HEALTH ASSOCIATION 
on STANDARD METHODS FOR THE EXAMINATION OF WATER AND SEWAGE 


Members from A. W. W. A. 


Harry E. Jorpan, Chairman, Chem. Engr., Indianapolis Water Co., 113 


Monument Circle, Indianapolis, Ind. 
WzLLINGTON Dona.pson, Fuller & McClintock, Cons. Engrs., 11 Park Place, 


New York, N. Y. 
Ww. D. Hartriewp, Sewage Disposal Plant, San. Dist. of Decatur, Decatur, Ill. 


Members from A. P. H. A. 

Artuur M. BusweE 1, Chief, State Water Survey Div., Urbana, IIl. 

Joun F. Norton, Dept. of Health Laboratories, Herman Kiefer Hospital, 
Detroit, Mich. 

Suepparp T. Powe tt, Cons. Chem. Engr., 330 N. Charles St., Baltimore, Md. 

BorLeR FEEDWATER StupiEs COMMITTEE 

SHeprarp T. PowE.u, Chairman, Cons. Chem. Engr., 330 N. Charles St., 

Baltimore, Md. 
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Sponsors 


American Boiler Manufacturers Association 
American Railway Engineering Association 
American Society of Mechanical Engineers 
American Society for Testing Materials 
American Water Works Association 

Edison Electric Institute 


A. W. W. A. Committee 


SuepparD T. PowE.., Chairman, Cons. Chem. Engr., 330 N. Charles St., 
Baltimore, Md. 

Epwarp Bartow, Prof. of Chemistry & Chem. Engineering, University 
of Iowa, Iowa City, Iowa. 

WELLINGTON Dona.pson, Fuller & McClintock, Cons. Engrs., 11 Park 


Place, New York, N. Y. 

C. R. Know gs, Supt. of Water Service, Illinois Central R. R. Co., 6627 
Woodlawn Ave., Chicago, IIl. 

AseL Wotan, Chief Engr., State Dept of Health, 2411 N. Charles St., 
Baltimore, Md. 


CoMMITTEE ON WATER HAMMER OF THE AMERICAN SoOcipsy OF MECHANICAL 
ENGINEERS 


A. W. W. A. Representative—Tuos. H. Wiaarn, Cons. Engr., 40 Exchange 
Place, New York, N. Y. 


REPRESENTATIVES ON COMMITTEES OF THE NATIONAL FIRE PROTECTION 
ASSOCIATION 


Electrical Code—CuaRLES F. MEYERHERM, Albert F. Ganz, Inc., 511 Fifth 

Ave., New York, N. Y. 

See also Sectional Committee C-1 of American Standards Association 

below. 

Forests 

Epwarp E. Minor, Gen. Mgr., New Haven Water Co., New Haven, Conn. 
Hydrants, Valves and Pipe Fittings 

F. A. Barsour, Hyd. & San. Engr., 1120 Tremont Bldg., Boston, Mass. 
Public Water Supplies for Private Fire Protection 

Nicuotas 8. Hit, Jr., Cons. Engr., 112 E. 19th St., New York, N. Y. 
Tanks 

L. R. Howson, Alvord, Burdick & Howson, Cons. Engrs., 1401 Civic 

Opera Bldg., Chicago, III. 


REPRESENTATIVES ON COMMITTEES OF THE AMERICAN STANDARDS ASSOCIATION 
A-21—Cast Iron Pipe and Special Castings 


T. H. Wigan, Chairman of Sectional Committee, Cons. Engr., 40 Exchange 


Place, New York, N. Y. 
Frank A. Barsour, Hyd. & San. Engr., 1120 Tremont Bldg., Boston, 


Mass. 
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Witu1aM W. Brusu, Editor, “Water Works Engineering,” 24 W. 40th 
New York, N. Y. 
W. C. Hawizy, Chief Engr, & Gen. Supt., Pennsylvania Water Co., 712 
South Ave., Wilkinsburg, Pa. 
Epwarp E. Watt, Director of Public Utilities, City Hall, St. Louis, Mo, 
(A. V. Ruaeuzs, Asst. to Sect., A. W. W. A., 29 W. 39th St., New York, 
N. Y., acts as Executive hast. to Chairman. of this Committee) 
A-36—Manhole Frames and Covers 
F, A. Marston, Metcalf & Eddy, Cons. Engrs., 1300 Statler Bldg., Boston, 
Mass. 
A-40—Plumbing Equipment 
W. S. L. Creverpon, Prof. of San. Engineering, New York University, 
Washington Square, New York, N. Y. 
B-2-1919—Pipe Threads 
W. D. Sizer, Mgr., Manufacturing Division, Worthington Pump & Ma- 
chinery Corp., Harrison, N. J. 
W. Bruss, Editor, “Water Works Engineering,’’ 24 W. 40th St, 
New York, N. Y. 
B-16—Pipe Flanges and Fittings 
Frank A. Barsour, Hyd. & San. Engr., 1120 Tremont Bldg., Boston, 
Mass. 
B-31—Code for Pressure Piping 
F. N. Spetier, Metallurgical Engr., National Tube Co., 1802 Frick Bldg., 
Pittsburgh, Pa. 
B-36—Wrought Iron and Wrought Steel Pipe and Tubing 
F. N. Spe.ier, Metallurgical Engr., National Tube Co., 1802 Frick Bldg., 
Pittsburgh, Pa. 
C-1—Electric Wiring and Apparatus in Relation to Fire Hazard, Regulations for 
Representative of A. W. W. A. on Article 9, Committee on Grounding, of 
Electrical Code Committee. 
Crar.es F. MeyeruErM, Albert F. Ganz, Inc., 511 Fifth Ave., New York, 
N. Y. 
G-8—Zinc Coating of Iron and Steel 
R. S. Dean, Chief Engr., Metallurgical Division, U. 8S. Bureau of Mines, 
Washington, D. C. 
R. C. Ewry, Mech. Engr., Board of Water Supply, 346 Broadway, New 
York, N. Y. 
Z-23—Sieves for Testing Purposes 
Gorpon M. Farr, Associate Prof. of San. Engineering, Harvard Univer- 
sity, 112 Pierce Hall, Cambridge, Mass. 
Mechanical Standards Advisory Council 
A. V. Ruaates, Asst. to Sect., American Water Works Assn., 29 W. 39th 
St., New York, N. Y. 
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ABSTRACTORS 


HANNAN, Frank, Chief Abstractor, Chemist, Filtration Plant, 285 Willow 
Ave., Toronto 8, Ont., Canada. 

Tuompson, Rupotpu E., Assistant to Chief Abstractor, Asst. Chemist, Filtra- 
tion Plant, 445 Parkside Drive, Toronto 3, Ont., Canada. 

Bassitt, H. E., Prof. of San. Engineering, 204 Engineering Hall, University of 
Illinois, Urbana, II. 

BarpwELL, R. C., Supt. of Water Supply, Chesapeake & Ohio R. R. Co., 


Richmond, Va. 
BEssELIEVRE, E. B., San. Engr., The Dorr Co., Inc., 247 Park Ave., New York, 


BincuaM, CHRISTOPHER F., Asst. Supt. of Filtration, 1502 Nottaway Ave., 
Richmond, Va. 

Bion, ARTHUR W. P., Asst. San. Engr., State Dept. of Health, 2206 Walbrook 
Ave., Baltimore, Md. 

BunKkER, GeorGE C., Cons. Engr., Box 5035, Ancon, C. Z. 

BuswE.L, A. M., Chief, State Water Survey Division, Urbana, III. 

Catvert, C. K., Chemist, Indianapolis Sewage Commission, R. R. 3, Box 
976-H, Indianapolis, Ind. 

Carey, W. Gorpon, Water Analyst & Consultant, 29 John St., Sunderland, 
County Durham, England. 

CarPENTER, Lewis V., Prof. of San. Engineering, West Virginia University, 
Box 562, Morgantown, W. Va. 

Ciark, ArTHUR T., National Water Main Cleaning Co., 222 Dean St., Wood- 
stock, Ill. 

Costentz, M. H., Sr. Asst. San. Engr., State Dept. of Health, 2411 N. Charles 
St., Baltimore, Md. 

DonanveE, Tuomas F., Div. of Water Safety Control, Navy Pier; Fort Dear- 
born Station, Chicago, II]. 

Frencu, R. DgL., Prof. of Highway & Munic. Maghanettiey McGill University, 
Montreal, Que.. Canada. 

GorTTLizEs, Suma, Chemist, Water Laboratory, State Board of Health, Law- 
rence, Kans. 

Grirrin, AtrmoreE E., Analyst, North Jersey Dist. Water Supply Commission, 
Pompton Plains, N. J. 

Houser, Grorce C., 441 Washington St., Brookline, Mass. 

Howarp, N. J., Director of Water Purification, Island Filtration Laboratories, 
410 Lake Shore Drive, Centre Island, Toronto, Ont., Canada. 

Kexso, Gitpert L. 417 Chestnut St., Greensburg, Pa. 

McCrapy, MacHarvey, Chief of Laboratories, Quebec Provincial Bureau 
of Health, 59 Notre Dame, E., Montreal, Que., Canada. 

McNamee, Rosert L., Shoecraft, Drury & McNamee, Cons. Engrs., State 
Savings Bank Bldg., Ann Arbor, Mich. 
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42 PUBLICATIONS ABSTRACTED 


Miter, Artuur P., San. Engr. in Charge, Interstate San. Dist. No. 1, U,g 
Public Health Service, Sub-Treasury Bldg., New York, N. Y. 

Nose, Ratpu E., Prin. Bacteriologist, Board of Health, Bureau of Labora. 
tories, 712 City Hall, Chicago, III. 

O'NEILL, Jonn H., State Board of Health, New Orleans, La. 

OpprERMANN, R. H., Librarian, United Gas Improvement Co., 1401 Arch §¢. 
Philadelphia, Pa. 

Pierce, J. F., Tennessee Valley Authority, Knoxville, Tenn. 

SaviLuE, THornpIKE, Prof. of Hyd. & San. Engineering, New York University, 
Box 65, University Heights, New York, N. Y. 

Smitu, Dr. O. M., Chemistry Dept., Oklahoma Agricultural & Mechanical 
College, Stillwater, Okla. 

Tompson, Davip G., Water Resources Branch, U. 8. Geological Suryey, 
Washington, D. C. 

Weir, W. H., State Board of Health, State Capitol Bldg., Room 138, Atlanta, 
Ga. 


PUBLICATIONS ABSTRACTED 


Affiliated Engineering Societies of Minnesota—Bulletin 
American Chemical Society—Journal 

American City 

American Electro-Chemical Society—Proceedings 
American Forestry 

American Medical Association—Annual Index 

American Medical Association—Journal 

American Meteorological Society—Publications 
American Public Health Association—Journal 

American Railway Engineering Association—Journal 
American Society of Civil Engineers—Proceedings 
American Society for Municipal Improvements—Proceedings 
Board of Fire Underwriters—Reports 

Boston Society of Civil Engineers—Journal 

Canada Department of the Interior—Water Supply Bulletins 
Canadian Engineer 

Canadian Public Health Journal 

Canadian Water Works Association—Journal 

Chemical Abstracts 

City Reports (Misc.) 

Civil Engineering 

Cleveland Engineering Society—Journal 

Concrete 

Connecticut Association of Civil Engineers—Proceedings 
Contract Record & Engineering Review 

Dayton Engineers’ Club—Publications 

Engineering and Contracting 

Engineering Association of the South—Proceedings 
Engineering News-Record 

Engineers’ Club of Philadelphia—Journal 
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Engineers of St. Louis—Journal 

Engineers’ Institute of Canada—Journal 

Engineers’ Society of Western Pennsylvania—Proceedings 
Franklin Institute—Journal 

Illinois Society of Engineers—Reports 

Illinois State Water Survey—Bulletins 

Indiana Engineering Societies—Proceedings 

Industrial & Engineering Chemistry 

Ingenieria Internacional (Published in New York) 

Iowa Engineering Societies—Proceedings 

Johnson National Drillers Journal 

Journal of Bacteriology 

Journal of Biological Chemistry 

Kendall’s Contractors’ & Engineers’ Monthly 

Louisiana Engineering Society—Proceedings 
Maryland-Delaware Water & Sewerage Association—Proceedings 
Mechanical Engineering (Jour. Am. Soc. M. E.) 

Missouri Water Works Association—Journal 

Monthly Weather Review (U. 8S. Weather Bureau) 
Municipal and County Engineering 

New England Water Works Association—Journal 

New Jersey Water Works Association—Proceedings 

North Carolina Section, American Water Works Association—Journal 
Ohio Conference on Water Purification 

Ohio Engineering Societies—Proceedings 

Ohio Water Works Association—Proceedings 

Pennsylvania Water Works Association—Proceedings 
Pennsylvania Water Works Operators Association—Journal 
Power 

Power Plant Engineering 

Public Health Engineering Abstracts (U. 8.) 

Public Utility Reports 

Public Works 

Railway Age 

Railway Maintenance Engineer 

Railway Mechanical Engineer 

Railway Review 

Scientific Lubrication 

South Jersey Association of Water Superintendents—Proceedings 
Southeastern Section, American Water Works Association—Journal 
Southwest Water Works Association—Journal 

State Boards of Health—Reports and Bulletins (Misc.) 
Texas Water Works Short School 

U. 8S. Bureau of Agriculture—Bulletins and Circulars 


U. S. Bureau of Census—Statistics 

U. 8. Bureau of Mines—Bulletins, Circulars and Technical Papers 

U. S. Bureau of Standards—Bulletins, Circulars, Technical Papers, etc. 
U.S. Dept. of Agriculture—Bulletins and Circulars 
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U. S. Geological Survey—Water Supply Papers, Bulletins and Circulars 
U. 8. Public Health Service—Reports, Bulletins and Reprints 
University Bulletins (Misc.) 

Utah Society of Engineers—Proceedings 

Water Works & Sewerage 

Water Works Engineering 

West Virginia Conference on Water Purification—Proceedings 

Western City 

Western Construction News 

Western Society of Engineers—Journal 
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LIST OF MEMBERS 


OcToBER 1, 1934 


D designates award of John M. Diven Memorial Medal 

G designates award of John M. Goodell Prize : 

A designates member of Finance and Accounting Division 

P designates member of Plant Management and Operation Division 
W designates member of Water Purification Division 


HONORARY MEMBERS 


Joined 

W Atvorp, Joun W. Cons. Engr., 1401 Civic Opera Bldg., 

DonanvE, Cou. James P. Retired. Hotel Blackhawk, 
Davenport UAT, Apr. 16, 1884 

W Eart, Georce G. Earl Engineering Co., American Bank 
Wide, Now. LA... July 18, 1907 

W Goopnoven, X. Henry. Cons. Engr., 14 Beacon St., Room 

W Mason, Dr. W. P. Prof. of Chemistry, Rensselaer Poly- 


technic Institute, Troy, N. Y.....:.. May 18, 1892 
Mean, Danret W.,C.E. 120 W. Gorham St., Madison, Wis... Apr. 18, 1889 
MULHOLLAND, WiuuraM. Cons. Engr., Dept. of Water & 

Power, 207 8. Broadway, Los Angeles, Calif............ June 24, 1923 


University of Illinois, Urbana, Ill...................... Aug. 22, 1894 


May 16, 1900 
Tiene, James L. Cons. Engr., 189 High St., Holyoke, Mass... Apr. 17, 1889 
PW Waston, RosrertS. Cons. San. Engr., 14 Beacon St., Boston, 


ACTIVE MEMBERS 
AspoTt, Carrouu B., Pres., Water Works Supply Co., 501 


Howard St., San Francisco, Calif. ................0005- May 24, 1922 
W Asport, G. H. Treas. & Supt., Southbridge Water Supply 
APW Apett, D.S. Asst. Engr., State Board of Health, Statesville, 
W Apptanatp, C. C. Wallace & Tiernan Co., Inc., 605 W. 
Washington Blvd., Chicago, Ill....................4... Mar. 13, 1931 
APW ApranaM, Cuas. P. Lancaster, May 26, 1930 
APW Accioty pe Sa, Pauto. Engr., Prof. of Hyds., Escola Poly- 
technica, Rua Bulhoes de Carvalho N. 163, Copacabana, 
AP AckeRMAN, J. WaLTER. Asst. Gen. Mgr., Consolidated Water 
Acres, H. G. Pres., H. G. Acres & Co., Cons. Engrs., Main 
& Ferry Sts., Niagara Falls, Ont., Canada............. June 6, 1927 
Apams, Auvron D. Cons. Engr., 15 Abbott St., Wellesley, 


ass 

_Apams, F. P. Mgr., Water Works, Brantford, Ont.,Canada.. Dec. 9, 1930 
PW Apams, Reainatp B. Chemist & Bacteriologist, Pennsylvania 

Water Co., 712 South Ave., Wilkinsburg, Pa........... June 17, 1930 
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irs 
W Tatsot, Artuur N. Prof. of Munic. & San. Engineering, 
Tuomas, RoBERT J. Water Works Engr., 85 llth St., Lowell, 
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Apert, J. E. Vice Pres., Bartlesville Water Co., 513 E. 
Town St., Columbus, O 
Ate, H.S. Supt., Bureau of Water, City Hall, Altoona, Pa... 
ALEXANDER, Cart. Tubize Chatillon Corp., Rome, Ga...... 
ALEXANDER, R.C. Mgr., Water Co., Centerville, Iowa...... 
Cuartes J. Comptroller, Hackensack Water Co., 
624 Park Ave., Weehawken, N. 
ALLAN, LawrENcE F. Supt., Filtration Plant, Centre Island, 
ALLAN, Sipney F. Engr., R. F. D. No. 1, Cohoes, N. Y..... 
Auten, Cot. Henry A. Allen & Vagtborg, Cons. Engrs., 
Suite 800, 205 Wacker Drive, Chicago, Ill............... 
ALLEN, Hoyt E. a Municipal Service, Wyandotte, Mich. 
Su 


APW 


APW 


PW ALLGEYER, JOHN. pt., Filter Plant, Water Div., 34 E. 

PW Au.tn, T. D., C.E. 303 Kendall Bldg., Pasadena, Calif... ... 
PW ALLMENDINGER, JoHN M. Supt., Water Dept., City Hall, 

Frank H. Supt., Water Co., Cimarron, N. M....... 
ALTOBERRO, JUAN C. Ingeniero, 1412 Medanos St., Monte- 

PW Ames, Curarence F. Supt., New York Water Service Corp., 


Anperson, A. L. Senior Civil Engr., Chief of San. & Hyd. 
Section, Construction Service, War Dept., Falls Church, 


P AnpERSON, ALDEN W. Asst. Gen. Foreman, Water Bureau, 
1900 N. Interstate Ave., Portland, Ore................. 

A ANDERSON, L. M. Controller, Dept. of Water & Power, 207 
So. Broadway, Los Angeles, Calif....................+. 

APW Anpverson, Rosert B. Chief Clerk, Municipal Water Dept., 

APW a Lewis P. Pres. & Mgr., Sedalia Water Co., Sedalia, 


W Anprews, Rosert E. National Board of Fire Underwriters, 
1014 Merchants Exchange Bldg., San Francisco, Calif... 
& Power, 


APW Anouvus, Rosert W. Prof. of Mech. 
of Toronto, Toronto, Ont., Canada..................-. 

P AnKENER, Ricnarp. Asst. Engr., New York City Dept. of 
Water Supply, Gas & Electricity, 140 12th Ave., Long 

Island City, N. Y 

APW ANTONISEN, J. Water Works Supt., Public Utilities Bldg., 
Port Arthur, Ont., 
ANTWEILER, JoHN J. Asst. Engr., 9013 Empire Ave., N. E., 

W AppLesaum, Samve. B., C.E. San. Engr., 340 W. 57th St., 


ARCHER, ELMER T. Cons. Engr., New England Bldg., Kansas 


ARCHIBALD, J. G. Supt., Water Works System, Woodstock, 


Mar. 23, 1995 


June 10, 1999 
June 2, 1934 


Jan. 31, 197 
July 29, 1999 


July 5, 197 
Mar. 28, 1910 


Mar. 11, 19% 
Oct. 14, 1919 


May 24, 19% 
Mar. 30, 1918 
Nov. 7, 1982 


Nov. 28, 192 
May 14, 1918 


June 8, 199 


Nov. 10, 1925 
Apr. 22, 190 
Nov. 24, 1924 
June 18, 1934 
Apr. 13, 1900 
June 14, 1913 
Oct. 31, 192 
Feb. 5, 1917 


Oct. 14, 192 
June 10, 1934 
June 6, 1927 
Apr. 24, 1916 
May 14, 1918 
Feb. 10, 1921 


sin 
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eb. 28, 
Mar. 23, 1933 
ae July 20, 1999 
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a P Ames, FRED W. Engr. & Branch Mgr., Western Pipe & Steel 
Co., P. O. Box 824, Phoenix, 
- W Ames, JeremMIAH L. Chief Engr., Western New York Water 
Co., 212 Sterling Ave., Buffalo, N. 
a W Amiss, THomas L. Supt., Water & Sewerage, Shreveport, La.. 
PW Amssary, Frank C., Jr. Supt., Illinois Water Service Co., 
17 S | Angeles. Calif 
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APW Armstrong, C. G. R. Cons. Engr., Davis Bldg., Windsor, 
O 


stronG, JAMES W. Filtration Engr., City Water Dept., 
ge Lake ‘Montebello, Hillen Road, Baltimore, Md.. 

W ArmsTRONG, KENNETH iC. Supt. of Water Works, Empresas 

Publicas Municipales, Barranquilla, Colombia........ 
ArmstRoNG, Roger W. 136 Hicks St., Brooklyn, N. Y.. 

P ARNOLD, Emer L. Supt., City Water Works, Box 225, Glas- 

W ArNoup, GerALD E. Water Engr., San Francisco 

Water Dept., Millbrae, 

APW Arnotp, HALL. Supt., Municipal Light & Water, Madison- 

AP ARNOLD, Winstan L. Auditor, San Gabriel Valley Water Co., 

15 So. Garfield Ave., Alhambra, Calif.................. 

ASBELL, emp sie H. Supt. of Water Works, Daytona Beach, 


PW homies AsHER. City Engr., 49 Mine St., New Brunswick, 


Cuartes F. Supt., Water Works, Winchester, 


Was 
W Austin, R. ‘N. Chief Engr. & Mgr., Turbine Equipment Co., 
73 King St., West., Toronto, Ont., Canada. . 
W Mutrow D. Sales Mgr., Georgia Gravel Co., Colum- 
W AyREs, ‘loves E., C.E., B.S. Ayres, Lewis, Norris & May, 
Cornwell Bldg. Ann Arbor; 
PW Bassirt, Harotp E. Prof. of San. Engineering, University 
of ‘Tllinois, 204 Engineering Hall, Urbana, ill 
W Bacuaracu, E. W. Pres., E. Bacharach & Co., 616-17 
Rialto Bldg., Kansas City, 
W BacHMANN, Frank. Dorr Co., ine. ., La Salle-Wacker Bldg., 
Bapger, H. F. Sect., Board of Fire Underwriters of the 
Pacific, 914 Merchants Exchange Bldg., San Francisco, 


PW BantMan, CLarRENcE. Water Purification Supervisor, Cin- 

cinnati Filtration Plant, California, O................. 

PW Battey, Wm. T. Chemist, City Water Dept., Broadway 

W Barn, Ernest B. 120 New Bern Ave., Raleigh, N. C........ 

W Barry, H.G. Prof. of San. & Munic. Engineering, University 

of North Carolina, Chapel Hill, N. C.................. 

W Baker, M.N. 53 Oakwood Ave., Montclair, 

PW BALDWIN, F. O. Supt., Water Purification Plant, Westover 

PW Baupwin, Rosert L. Burns & McDonnell Co., 
107 W. Linwood Blvd., Kansas City, Mo.. 


W Baupwin, Rosert T. Sect., Chlorine Institute, ‘Inc. 50 BE. 


4ist St., New York, N. . 

APW Baupwin, T. H. City Engr., Cheyenne, Wyo. 

Epmunp B. Managing Director, Glenfield & Kennedy, 

Ltd., Kilmarnock, Scotland 

Arruour F. Engr., National Board of Fire Under- 
writers, 85 John St., New York, N. Y.. 
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May 22, 1934 
Mar. 12, 1910 


Dec. 29, 1924 
Apr. 8, 1916 


May 7, 1934 
Sept. 30, 1933 
Mar. 14, 1932 
July 28, 1933 
July 12, 1932 
Mar. 27, 1922 
June 7, 1910 
Nov. 23, 1927 
May 12, 1925 
July 28, 1933 
Nov. 16, 1916 
June 7, 1916 
Apr. 29, 1924 
Feb. 4, 1915 


Aug. 1, 1925 
May 22, 1928 
Feb. 7, 1922 


Jan. 27, 1932 
June 1, 1904 


May 15, 1923 
June 24, 1903 


May 10, 1922 
Nov. 20, 1925 


July 28, 1924 
May 14, 1934 


Jan. 26, 1924 
Aug. 7, 1924 
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81, 1933 
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23, 1925 
10, 1929 
2, 1934 
31, 1927 
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30, 1918 
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APW BaneERJEE, K.C. Exec. Engr., Public Health Dept., Bengal, 
12A, Scott Lane, Calcutta, Bengal, India.............. 
P sey Dae G. Asst. Engr., Bureau of Water, Newark, 


APW Barpoor, Frank A. Hyd. & San. Engr., 1120 Tremont Bldg., 

enone W.E. Supt., Dept. of Water & Electricity, Aurora, 

W Barpwe tu, C. M. 2056 Fairfax Ave., Denver, Colo.......... 

W Barpwe.t, R.C. Supt., Water Supply, Chesapeake & Ohio 

Barker, J. R. Pacific Coast Mgr., Neptune Meter Co., 320 
Market St., San Francisco, Calif....................... 

W Barrick, M. J. District Engr., State Dept. of Health, 724 

Barry, Masor Davin. Engr., National Defence, Canadian 

APW Barton, Harry. Supt., Pittsburgh Suburban Water Service 
Co., 11 Meade Ave., Bellevue, Pa...................... 

W Bartow, Epwarp. Prof. of Chemistry & Chemical Engineer- 
ing, State University of lowa, Iowa City, Iowa........ 

PW Bartuska, JamMes F. Supt., Water Dept., 1629 Cleveland 

AW Basom, G. E. Supt., Water & Light Commission, Fairmont, 


Bass, Freperic. Prof. of Civil Engineering, University of 
Minnesota, Minneapolis, 
Bassett, CHARLES K., M.E. Buffalo Meter Co., 2917 Main 
Bassett, Geo. B., C.E. 691 W. Ferry St., Buffalo, N. Y.... 
W Wiuuis T. Cons. Engr., 1903 Exchange Bldg., 

W Bates, Raten D. State Dept. of Health, State Office Bldg., 

W Baton, Warren U. C. Chief Analyst, 528 S. Lang Ave., 

PW Bartrson, S. Chairman, Light & Water Commission, 325 
Zebulon St., Barnesville, 

Baver, L. G. Foreman, Meter Dept., San Francisco Water 
Dept., 4789 Nineteenth St., San Francisco, Calif. 
BayeEerD, Forrest G. Water Commissioner, Water Works, 
Baytey, Epear A. Engr. of Surveys, Dept. of Water & 
Power, Box 240, Arcade Annex, Los Angeles, Calif..... 


a 
PW Beam, RD. Engr., State School Commission, Raleigh, N. C. 
W Bean, Etwoop L. Chemist, Providence Water Works, 304 

Bean, Georce L. Civil Engr., 1729 N. 19th St., Philadelphia, 
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Dee. 


16, 1919 
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Nov. 


6, 1925 
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June 15, 19% 
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Dee. 


Dec. 


16, 1924 
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20, 1928 
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14, 1909 
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Oct. 
Dec. 
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Nov. 


Apr. 
Dec. 


10, 1921 
9, 1909 
22, 1981 
13, 1931 
1, 1934 
1, 1928 
2, 1915 
9, 1930 


6, 1927 
7, 1928 


6, 1928 
29, 1913 


APW Bankson, E. Cons. Engr., The J. N. Chester Engrs., 
y 27, 192) 
May 21, 19% 
— 
GW Bayuis, Joun R. Physical Chemist, Bureau of Engineering, 
1643 E. 86th St., Chicago, 
nec Be APW BeacuaM, J.G. City Engr. & Supt. of Water Works, Athens, 
— ee W Beat, R. B. Pres., The Flox Co., 1409 Willow St., Minne- 


joined 
13, 1999 

16, 1919 
27, 19% 
21, 19%, 


13, 1918 
6, 1925 


3, 1916 
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16, 1924 
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20, 1928 
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14, 1924 
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2, 1932 
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5, 1927 
1928 
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DeGaspe. Cons. Engr., 660 St. Catherine St. 
Ape West, Room 1104, Montreal, Que., Canada...... 
Beck, Freperic E. Mgr., Lexington Water Co., Lexington, 


Mulberry St., Harrisburg, 

A Beeny, Raymonp. Sect.-Treas., California Water Service 
Co., Federal Reserve Bank Bldg., San Francisco, Calif... 

W Beurman, A.S. Chemical Director, International Filter Co., 
59 E. Van Buren St., Chicago, Ill...................... 

APW BeiseL, N. J. Gen. Mgr., Pottsville Water Co., 221 8. Center 


P BevaNncer, C.E. City Engr., Valleyfield, Que., 

W Bevt, ALEXANDER. Pacific Coast Mgr., Wallace & Tiernan 
Co., Inc., 171 Second St., San Francisco, Calif.......... 

W Bewt, H. K. Civil Engr., 372 Transylvania Park, Lexington, 


Bett, Howarp F. Civil Engr., 

W Bett, Wintarp J. Engr., Wallace & Tiernan Co., Inc., 614 

Flour Exchange Bldg., Minneapolis, Minn.............. 

Betyea, F. Vice-Pres., Gordon & Belyea Limited, 

101 Powell St., Vancouver, B. C., Canada............. 

P Benver, R. W. Asst. Supt., Water Dept., 2420 Birdsall St., 

PW Benepict, Sypney J. Asst. Engr., Bureau of Water, 211 City 

Bennett, J. S. Supt. of Electric & Water Div., University 
Consolidated Service Plants, Chapel Hill, N 

BENNETT, ScHuyYLER M. Chief Operator, Reclamation Plant, 

m 4 of Water & Power, 3004 Petite Court, Los Angeles, 

Benson, R. L. Plant Engr., Union Ice Co., 660 S. Alameda 

Benton, L. J. Supt., Water & Light Dept., Fremont, N.C... 

Bere, Arvip H. Chief Chemist, North American Light & 

Power Co., Walnut & Washington Sts., Peoria, Ill..... 

PW Berestrom, Joun. Civil Engr., Gotgatan 96, Stockholm, 


P Berkey, Frep L. Supt., Water Dept., Tillamook, Ore....... 
PW BernuaGEN, Lewis 6. Director of Sanitation, City Hall, 

APW Berry, ALBERT E. Director, San. Engineering Div., Ontario 
Dept. of Health, 235 Gainsborough Rd., Toronto, Ont., 

APW Burry, C. Raprorp. 1215 N. Second St., Harrisburg, Pa... . 
APW Berry, F. R. Engr., American Water Works & Electric Co., 
50 Broad St., New York, N. 

PW Bertoun1, Humperto. Chief Engr., Municipal Water 

Works, San Jose, Costa Rica, C. 

W Besozzi, Leo. Asst. City Engr., New City Hall Bldg., 5941 

; Calumet Ave., Hammond, 

PW Besse.ievre, E. B. San. Engr., The Dorr Co., Inc., 247 Park 
Ave., New B. Nena. 
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BeckER, CHARLES gr., Hydrant 4 R.D. 
Wood Co., 400 Chestnut St., Philadelphia, Pa.......... 
W Becxett, R.C. State San. Engr., Dover, Del............... 
.cKWiITH, Homer E. Dist. Mgr., The Pitometer Co., 2014 
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PW ae: Cuartes R. 1197 Beach 9th St., Far Rockaway, 
W Berz, L. Drew. Chem. Engr., W. H. & L. D. Betz, 235 W. 
Wyoming Ave., Philadelphia, 
W Beyer, A. C. San. Engr. & Dist. Mgr., Wallace & Tiernan 
Sales Corp., 171 Second St., San Francisco, Calif, 3.) 51. 
PW BIBELHAUSEN, Louis A. Electrician, Menominee Indian 
W Biae@s, GErorRGE Chief Engr., American Water Works 
& Electric Co., 50 Broad St., New 
PW BrneuaM, CurisTorHer F. Asst. Supt. of Filtration, 1502 
W W. Asst. San. Engr., Chlorine Institute, 
, 3623 Spalding Ave., Baltimore, 

APW Birp, Brno: 1602 Second Ave., North, Fort Dodge, Iowa. . 
Birp, Cyrus R. The Pitometer Co., 1517 Edison Ave., De- 


Brrp, L.C. Pres., Phipps & Bird, Inc., 915 E. Cary St., Rich- 


W Brrpsat, Lewis I. General Chemical Co., 300 W. Adams St., 

W BIrRKENEssS, 0. T. San. Engr., 605 W. Washington St., Room 
BIRKINBINE, Joun L. W. Cons. Engr., 800 Commercial Trust 
Bldg., Philadelphia, 

Brsuop, J. W. Supt., Ithaca Water Dept., City Hall, Ithaca, 

W Buack, ‘A. P. Prof. of Chemistry, University of Florida, 

APW Buack Maenlian Cons. Engr., Mutual Bldg., Kansas City, 
PW Btacx, Haves H. Asst. San. Engr., State Dept. of Public 
Health, 1605 8S. Douglas Ave. Springfield, | rere 

PW BLACKWELDER, C.D. Chem. & Mech. Engr., J. E. Sirrine & 

APW mare Jr. Div. Mgr., Weston Water Co., Weston, 


AP Brancuarp, R. K., M.E. Vice Pres. & Engr., Neptune Meter 
Co., 50 W. 50th Mew Ne 
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Buss, Harotp P. Asst. Civil Engr., Dept. of Water & Power, 

Box 240, Arcade Annex, Los Angeles, Galif). 2:92.) 

BLIVEN, Jesst A. Supt., New York Water Service Corp., 

APW Btoum, ARTHUR W. P. Asst. San. Engr., State Dept. of 
Health, 2206 Walbrook Ave., Baltimore, 
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A Biv, Louis D. Certified Public Accountant, 110 E. 42nd St., 
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12, 1926 
28, 1929 


21, 1919 
13, 1926 
9, 1931 


16, 1920 
16, 1919 
10, 1921 
14, 1933 
14, 1922 
31, 1930 
8, 1923 
13, 1925 
21, 1927 
31, 1933 


. 28, 1933 


. 31, 1929 
. 16, 1934 


1, 1923 


ogerT, Cuinton L. Cons. Engr., 30 Church St., Room 1725, 
W Boots, L. M. Pres., Booth Chemical Co., P. O. Box 203, 
| BorpEeN, Moro M. 310 Lees Ave., Collingswood, N. J....... 
PW Bosc Herpert M. Public Health Engr., State Board of 
Health, Jefferson City, Mo............................ EE 
APW Borten, H. H. Chief Engr., Washington Surveying & Rating 
Bureau, P. O. Box 1818, Seattle, Wash................. 
P Bovry, Joun H. Dist. Supt., Los Angeles Dept. of Water & 
W Boycr, Earnest. Chief Engr. & Director, Div. of Water & 
Sewage, State Board of Health, Lawrence, Kans....... 
PW Boyp, George E. New York Dist. Mgr., Wailes Dove-Her- 
miston Corp., 17 Battery Place, New York, N. Y....... 
W Boynton, Perkins. Chemist in Charge of Filter Plant, . 
a Water Board, 624 Locust Ave., Clarksburg, 
W BrapBury, Epwarp G. County San. Engr., Court House, 
: 
1922 
1917 
, 1990 | 
, 1990 Ave 
1908 Au. 
, 1924 
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W BrickenpDEN, F. M. Dist. Engr., Dept. of Pensions & Na- 
tional Health, 228 Home St., Winnipeg, Man., Canada. . 

Brincers, J. H. Mgr., Henderson Water Works, Municipal 
Bldg., 108 W. Young St., Henderson, N. C 

P Bripces, Cart. Supt., Water Dept., Crothersville, Ind...... 
AP Briceas, Henry M. Asst. Sect., Hollister Water Co., Hol- 

APW Bristot, THeopore L. Pres. & Mgr., Ansonia Water Co., 
354 Main St., Ansonia, 

APW Brook, Harry L. Supt., Osgood Water Co., 313 N. Maple 

Brooks, Tuomas. Supt., Domestic Distribution, Dept. of 
Water & Power, 2045 N. Catalina St., Los Angeles, Calif. 

PW Brossman, Cons. Engr., 1010 Chamber of Com- 
merce Bldg., Indianapolis, Ind...............-....... 

Brown, C. Artuur. San. Engr., West Erie Ave., R. F. D. 2, 

Brown, C.D. Sect.-Treas., Walkerville-East Windsor Water 
Commission, Walkerville, Ont., Canada................ 

APW Brown, C.E. Mgr., Public Utilities Commission, Meaford, 

P Brown, CLaupE R. Mgr., American Cast Iron Pipe Co., 
1203-4 Detwiler Bldg., Los Angeles, Calif.............. 

Brown, Epwarp. Supt. of Water Works, Eau Claire, Wis... . 

PW Brown, HersertH. Civil Engr., c/o City Engr., City Hall, 

W Brown, Horace A, C.E. Cons. Engr. & Supt. of Water 
Brown, J. O. Mgr., Pump & Engineering Dept., Crane-O’ Fal- 
lon Co., 1631 Fifteenth St., Denver, Colo.............. 

’ Brown, James R. Solicitor of Contracts, P. O. Box 1091, 
Columbus, O 

W Brown, Kenneta W. San. Engr., California Water Service 
Brown, RopertF. Plant Mgr., California Water Service Co., 
Brown, W. M. City Mgr., Tulare, Calif.................... 
Brown, Water M. Office Engr., Water Dept., 308 Public 
Utilities Bldg., Long Beach, Calif...................... 

W BrowneE.., 0. E. San. Engr., State Dept. of Health, Div. of 
Sanitation, University Campus Minneapolis, Minn..... 

F Raemans, C.R. Chief Engr., San Joaquin Rancho, Tustin, 


APW 


P Bruun, Joun A. Sales Promotion, Indianapolis Water Co., 
113 Monument Circle, Indianapolis, Ind................ 

W Brumpavan, W. V. Sect., National Lime Association, 927 
15th St., N. W., Washington, D. C.............--...-5. 

Brune, Frep H. Pacific Coast Sales Mgr., Rensselaer Valve 

o., 411 Sharon Bldg., San Francisco, Calif............ 

Brunner, Joun F. Vice Pres. & Gen. Mgr., Middletown & 
Royalton Water Co., 308 Commonwealth Trust Bldg., 

APW Brusu, Freperick C. Mgr., Bound Brook Water Co., 519 


Watchung Road, Bound 


Joined 
June 29, 192 


June 5, 19% 
July 1, 193% 


Oct. 31, 1933 
June 6, 1934 
Apr. 25, 1932 
Sept. 10, 1995 
Apr. 7, 196 
June 27, 195 
Oct. 16, 1916 
Mar. 7, 1932 


Aug. 22, 1931 
Jan. 24, 1921 


Nov. 19, 19% 
May 7, 1919 
Jan. 28, 193) 
July 21, 1934 
July 11, 1927 


Aug. 30, 1930 
Mar. 23, 1932 


May 28, 1934 
Apr. 28, 1932 
Nov. 7, 1932 
Aug. 31, 1933 
Sept. 13, 1932 
Apr. 16, 1990 
Men: 16, 1929 
Sept. 8, 1931 


Aug. 24, 1938 


Jan. 7, 192% 


2 
— 
Ee - AP Broz, Frank J. Supt., Bureau of Water, 5145 Cermak Road, 
ae APW Brugeaceman, A. R. Director of Public Utilities, 105 City 
— 
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vined w w. Edit “Water Works Engi : ” Joined 
’ Brusa, W. itor, ater Works Engineering, 
29, 1998 24 W. 40th St., New York, N. Y....... Feb. 18, 1911 
Bryant, G. A. Chief Engr., Cannon Mills, Kannapolis, 
1, 1934 PW Buccowicu, Pau, Jr. Supt., Light & Water Dept., Ely, 
31, 1933 BucHANAN, ALBERT M. Engr., Gartshore-Thomson Pipe & 
Foundry Co., Ltd., Hamilton, Ont.) Canada........... June 17, 1926 
6, 1934 BucHANAN, Sodus V. Gen. Mgr., Public Utilities Com- 
mission, London, Ont., Canada.................-...-4. Apr. 29, 1926 
25, 1932 BucHaNnaN, Huex. Compania Consolidada de Aguas, Cor- 
rientes Del Rosario Ltda., Rosario De Sante Fe, Ar- 
PW Buck, F. W. Dist. Operating Mgr., Delaware Valley Utilities 
W Buck, George H. Asst. Engr., with Nicholas S. Hill, Jr., 
27, 1905 Cons. Engr., 55 Cherry St., Elizabeth, N. J............ Jan. 28, 1926 
APW Bueut, Wm. C. Gen. Mgr., Millville Water Co., High St., 
Buauer, 8. B. Supt., Water Works, Reidsville, N.C........ Jan. 11, 1930 
7, 1982 W Buu, Irvine C. Analytical & Cons. Chemist, 50 West St., 
22, 1931 W Butxarp, J. L. Supt., Water, Light & Power Dept., Drawer 
24, 1921 598, Lexington, N. C............. ieee oe Aug. 26, 1925 
APW Buttock, DeWitt H. Supt. of Water System, 80 Walnut St., 
Buncu, Toos. C. City Marshall, Pomeroy, Wash............ July 6, 1934 
7, 1919 W Bunker, Grorce C. Cons. Engr., P. O. Box 5035, Ancon, 
28, 193) PW BunNnELL, KENNETH J. Asst. Chemist., Metropolitan Utili- 
ties District, 5335 N. 25th Ave., Omaha, Neb.......... June 25, 1934 
21, 1934 W Burcuarp, Epwin D. Dist. Engr., U. 8. Geological Survey, 
220 Post Office Bldg., Asheville, N. C.................. Jan. 5, 1925 
11, 1927 W Burpicx, B. Hyd. & San. Engr., 1401 Civic Opera 
30, 1930 APW Bureess, Pare. Cons. Engr., 568 E. Broad St., Colum- 
: W Burnett, DovetasH. San. Engr., Standard Oil Co. of Calif., 
28, 1934 3847-21st. St., San Francisco, Calif..................... Jan. 27, 1932 
AP Burniz, ARTHUR N. Vice Pres. & Treas., Beaver Valley 
8, 1932 Water Co., 1006-7th Ave., Beaver Falls, Pa............ Mar. 22, 1916 
Burt, Austin. Supt., Water De t., Ontario, Calif......... July 12, 1929 
7, 1982 Burt, Joun. Gen. Mgr., Marin Munic. Water Works, 468-4th 
31, 1933 W Busweuu, A. M. Chief, State Water Survey Div., Urbana, 
3, 1982 Butter, H. N. Carolina Drilling & Equipment Co., San- 
6, 1990 But.er, OrviLLE C. Supt., Dept. of Public Service, Niagara 
6, 1929 W Cavan, Ropert M. 244 Cambridge Ave., Red Bank, N. J... May 28, 1924 
Capy, H. R. Mech. Engr., Hackensack Water Co., 624 Park 
P Canitt, H. Cons. Engr., 214 Mason St., Milwaukee, 
4, 1933 PW Carrp, James M. Chemist & Bacteriologist, Cannon Bldg., 
Broadway & Second St., Troy, N. Y...............4... May 16, 1900 
7, 1924 PW Catpweiu, K. W. Supt., Munic. Water Dept., 412 E. Aztec 
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CaLLAGHAN, Ropert R. Engr. & Contractor, Columbia 
CauuaHAN, T.G. City Mgr., P. O. Box 202, Ste, N. M... 

PW Catvert, Cecit K. Chemist, Indianapolis Sewage Com- 
mission, R. R. 3, Box 976 H, Indianapolis, Ind......... 
CaMERON, ARCHIBALD P. Worthin td., Queens 
House, Kingsway, London, W. C. 2, England.......... 

APW Camp, Tuos. R. Assoc. Prof. of San. Engineering, Massa- 
chusetts Institute of Technology, Cambridge, A, Mass... 

W CampBELL, Eimer W. State Dept. of Health, Augusta, Me... 
CampBELL, H. A. Supt. of Public Activities, Cornwall, Ont., 

W Campsett, Joun T. Cons. Engr., 813 Clark Bldg., Pitts- 
CAMPBELL, JoHN W. Supt., Water Works, Ridgetown, Ont., 

wie #9 Local Mgr., California Water Service Co., Chico, 

PW Cannon, J. W. ee Water Works, Marietta, Ga........... 
W Capen, Cuarups H., Jr. Senior Asst. Engr., North Jersey 
District Water Supply Commission, 8 Florence Place, 

P Capron, Joun D. Pres., Glamorgan Pipe & Foundry Co., 

Carey, James B. City Engr. & Supt. of Water Works, City 

a, Tuos. M. Engr. of Service & Maintenance, Water 


ept. 
PW Carry W. Gorpon. Water Analyst & Consultant, 29 John 
St. Sunderland, Co. Durham, England................ 


AP Carter, Eart L. Cons. Engr., 814 Continental Bank Bldg., 

Casap, Cuaries C. City Engr. & Supt., Water Dept., City 

Casap, OrLA. Supt. of Water Works, Box 624, Merced, Calif... 

PW Cass, Easrert D. Vice Pres., The Pitometer Co., 50 Church 

PW Cass, H. R. Mgr., Corona City Water Co., 707 Main St., 

Casuin, Witu1AM D. Supt., Water Works Dept., 317 Broad- 

Cates, R.H. Power Engr., Southern-California-Edison Co., 

. O. Box 135, Los Angeles, Calif...................... 

Cates, W. D. Asst. to Chief Engr., Southeastern Under- 
writers Assn., Box 1743, Atlanta, Ga................... 

PW Cates, Watter H. Salesman, Western Pipe & Steel Co., 
5717 Santa Fe Ave., Los Angeles Calif, cman 

APW Cavauey, J. E., B. Sc. Supt., Water Works Dept., Wallace- 
CHALFANT, JoHN C. Supt., Water Works, City Hall, Fort 


Joined 


Mar. 
Ov. 


Nov. 


2, 1934 
6, 1933 


22, 19%) 


June 4, 1919 


Jan. 
Dec. 


Apr. 
Oct. 


17, 1939 
8, 19% 


6, 1933 
14, 1931 


19, 1933 


8, 1930 
22, 1928 


16, 1930 
30, 1924 


24, 1934 


13, 1982 
31, 1931 


14, 1891 
20, 1930 


28, 1925 
3, 1916 


7, 1904 


30, 1981 


9, 1932 


. 25, 19% 
. 6, 1924 


4, 1921 


28, 1926 
23, 1933 
16, 192 
25, 1930 


22, 1931 
28, 1928 
26, 1981 


May 
Ap 
July 
W Caruin, Supt., Water Works, Sioux ty, 
as -_ PW Carpenter, J.D. Civil Engr., P. O. Box 366, Harrisburg, Pa. May 
W CarpPEenTER, Lewis V. Prof. of San. Engineering, West Vir- 
ginia Box 562, Morgantown, W. Va......... June 
APW Carr, J. A. Supt., illage Water Dept., Ridgewood, N. J.... May 
CarroLL, Vice Pres. & Mgr., Butte Water Co., 
PW Hueco J. Engr. of Water Extension, City Hall, 

Dec. 
Jan 
No 
May 
May 

June 
June 
Sept 

— Mar 
Mar 
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W Cuampertain, L. H. Mgr., Water Works Supply Co., 504 
Subway Terminal Bldg., Los Angeles, Calif............ 
AP CuamBers, JouN. Chief Engr. & Supt., Louisville Water Co., 


W Cuamot, E.M. Prof. of San. Chemistry, Cornell University, 


W Cuampg, Georce. Cons. Engr., 1025 N icholas Bldg., Toledo, 


AP Cuapin, Cart K. Commercial Director, Box 240, Arcade 
Annex, Los Angeles, 

PW Cuapman, F. W. Greenwood, S. C................. « 
PW Cuapman, Wituram J. Supt., New York Water Service Corp., 
29 Broad St., Haverstraw, N. 

APW Cuarugs, E. D. Supt. of Public Works, Julesburg, Colo..... 
W Cuasz, EpwarpS. Cons. Engr. Metcalf & Eddy, Cons. Engrs., 
1300 Statler Bldg., Boston, Mass.....................4. 

AP Cuasz, Georce E. Mgr., Bowmanville Public Utilities, 
Bowmanville, Ont., 

Cuasz, Horace H. Box 252, Sandwich, Mass................ 
Cuase, Ricuarp D., C.E. 607 Purchase St., New Bedford, 


CueNnERY, CHRISTOPHER T. Pres., Federal Water Service 
Corp., 27 William St., New York, N. Y................ 

W Cuesrer, J. N., H. & M.E. Clark Bidg., Suite 813, Pitts- 


G CHEVALIER, WiLLARD. Vice Pres. in Charge of Civil Engineer- 
ing Publications, McGraw-Hill Publishing Co., 330 W 

Pavut. Administrateur-Directeur, Eau et Assain- 
issement, 93, Rue Du Rocher, Paris, 8, France......... 
PW Con, Frep S. Cons. Engr., 132 Nassau St., New York, 


CHRISTENSEN, C. H. Mgr., Missoula Div., Montana Power 

Curisty, J. F. Gen. Mgr., City Water & Light Plant, 411 

Cuuss, Ropert 8. Borough Engr., Hamburg, Pa........... 
APW Cuutse, W.M. Waterworks Supt., Wheatley, Ont., Canada. . 
CuLaFLIN, CHaRLEs R. Supt., Water Co., Rensselaer, N. Y... 

W Crark, A. E. 1106 Frederica St., Owensboro, Ky............ 
Ciark, ArtHuR T. National Water Main Cleaning Co., 222 
Dean St., Woodstock, Ill... 

APW Cuark, F. W. G. Water Works Engr., British Municipal 

W CrarK, Harry W. Chief Chemist, State Dept. of Health, 
State House, Room 541, Boston, Mass................. 

PW Cuark, Horace L. Supt., Sanford Water Dist., Sanford, Me. 
W Crark, WittiaM H. Supt., Water Works, Avon, N. Y....... 
PW Cuasson, W. Guy. Supt. & Registrar, Leominster Water 
Works, Leominster, 

AP Cuiaus, A. E. Supt. of Water Works, Beamsville, Ont., 

_Ctay, Joz. Supt., Water Works, Carlisle, Ky............... 

W Crayton, Netson J. Supt., Pottsville Water Co., 221 Centre 

AP Cieveuanp, E. A. Chief Commissioner, Greater Vancouver 
hoi Dist., 1303 Bekins Bldg., Vancouver, B. C., 
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Joined 


Jan. 
June 
Feb. 
Mar. 


2, 1924 
8, 1921 
13, 1915 
10, 1913 


. 19, 1929 


5, 1925 


22, 1927 


6, 1933 
3, 1919 


12, 1933 


28, 1924 
3, 1919 
17, 1926 
7, 1910 


4, 1934 
26, 1930 
26, 1930 


. 23, 1927 


4, 1919 


12, 1925 


26, 1930 


. 25, 1934 
. 30, 1919 


10, 1919 
16, 1919 
22, 1923 
26, 1920 
16, 1930 
31, 1916 
30, 1931 


1, 1934 
7, 1924 


. 27, 1925 


. 12, 1924 


|_| 
ined 
2, 1934 
6, 1933 
22, 192) 
4, 191 | 
7, 1939 () 
8, 1923 
6, 1933 
Mar 
4, 1931 Nov. 
8, 1930 Sept 
Nov. 
D, 1924 June 
Nov. 
4, 1934 Ov 
3, 1982 June 
1, 1931 
May 
), 1930 May 
7 APW Cuinn, Keita R. Chemist, Bacteriologist & Chief Engr., 
» 1925 West Palm Beach Water Co., Box 1313, West Palm 
1916 Feb 
Oct. 
| 
1932 May 
Sep 
1926 
194 June | 
1921 May 
1926 June 
May 
1933 
1920 ay 
Jan, 
Jan. 
1931 
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ington Square, New Yor 
Currrorp, U. A. Supt., Light & Water De Cairo, Ga..... 

W Currron, E. Chemist, Cannon Bldg., Troy, N.Y... 
Cosieiau, W. M. Dean, School of Engineering, State A. & 

M. College, Bozeman, 

AP Cosvurn, James W. Treas., Rensselaer Water Co., P. O. Box 
Cocuran, J.D. Supt., Water Works, Statesville, N.C....... 

A Copy, J. P. Asst. Pies, Ohio Water Service Co., 235 State 

Cor, Guen F. Megr., Sect. & Treas., Dixon Water Co., 121 E. 

W Coeswe.., W. F. State Health Officer, Helena, Mont....... 
Cour, Epwarp 8S. Pres., The Pitometer Co., 50 Church St., 
CotemMaNn, Dwicut B. 28 Madison St., Cortland, N. Y...... 
PW Co.urr, F. E. Supt., Munic. Water Works, 253 Broad St., 

W W.D. Chemist, U. 8S. Geological Survey, Washing- 


W Cownno.ty, I. Chief, Bureau of Public Health Engineer- 
ing, Board of Health, Chicago, Ill..................... 

Connor, F. J. 221 N. Spring Ave., Sioux Falls, 8. D......... 

W ContInEeNnTINO, LINCOLN DEC. Chief San. Engr., Bello Hori- 
zonte, State of Minas, 414 Avenida Alvares Cabral, 

APW Cook, Artnur T. Gen. Supt. & Engr., Passaic Consolidated 
Water Co., 156 Ellison St., Paterson, N. J............. 

Cook, Bert. Water Plant Operator, Cornelia, Ga........... 
Cook, Joun H. Pres., Passaic Consolidated Water Co., 158 

APW Coox, Paut D. Lake County San. Engr., Court House, 

PW Coox, Wu. J.M. Chief Chemist, Neckar Water Softener Co., 
Ltd., 96, Victoria St., London, 8. W. 1, England........ 

Cooxr, ALLAN G. Public Works Dept., Singapore, Straits 

AP Cooper, M. B. Asst. City Engr., Augusta, Ga.............. 
P Copgranp, Ross A. Supt., Pipe Construction, Dept. of Water 
& Power, 6676 Franklin Ave., Los Angeles, Calif....... 

Corsett, L. M. Supt. of Water Works, Baker, Mont........ 
PW Corry, Maanvs F. Chemist, 511 Hansberry St., Germantown, 

PW Corrine, Grorce A. Supt., Water & Gas Dept., Superior 
Water, Light & Power Co., Superior, Wis.............. 

Cornett, Cuas. B. Construction ngs, Box 63, Cockeys- 

W Cortese, J. R. Supt., Water Works, 411 8. Second St., Liv- 


Joined 


Apr. 

Mar, 
May 


Feb. 


Dee. 
Jan. 


May 
May 


June 
May 


Apr. 


3, 1916 
22, 1929 
12, 1919 

5, 1933 


19, 1923 
8, 1923 


27, 1933 


31, 1930 
5, 1933 


12, 1902 
25, 1929 


13, 1926 


. 18, 1925 


25, 1934 
7, 1904 


30, 1931 
16, 1934 
11, 1990 


10, 1930 
16, 1900 


24, 1929 


21, 19% 


7, 1934 
10, 1906 
13, 1934 
11, 1934 


24, 1931 


23, 1933 
31, 1930 


28, 1930 
2, 1910 
31, 1924 
y 31, 1928 
13, 1925 


PW Cieverpon, Watrpr 8. L. Supervisor of Property & Assoc. 
ae Prof. of San. Engineering, New York University, Wash- 
; 
a Cotwe.., E. J. Water Supt., Ritzville, Wash............... June 
a PW Conarp, Wiiu1am R. Cons. Engr., 321 High St., Burling- 
oe Conk, Ropert H. Chemist & Bacteriologist, West Palm 
7 . Beach Water Co., 529-34th St., West Palm Beach, Fla... Apr 
APW Conwan, F. Asst. Engr., Water Village of 
Scarsdale, 153 S. Lexington Ave., White Plains, N. Y..... Apr 
W Connex, B. Pres., Chemical Engineering Labora- 
ie tories, 2403-05 S. Ervay St., Dallas, Tex............... Au 
June 
May 
De 
May 
3 July 
June 
May 
Oct. 
Ap 
Ap 
Ma 
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CoscuLLvE.a, Juan A. Cons. Engr., Calle Linea Numero 72, 

CoveniaN, Ropert E. Supervisor of Water Supply, ©. 

of W. Ry. Co., 400 W. Madison St., Chicago 

APW Courter, Waupo 8. Cons. Engr., 120 Liberty St., New York, 


Plant, New Milford, N. 
PW Cox, Cuartes R. Assoc. Engr., State Dept. of Health, Al- 


bia Bldg., Pittsburgh, Pa..................... 

W Crate, J aoe J. City Engr. & Water Works Supt., City Bldg., 
CRAMER, Crark J. Mech. Engr., Lexington. Water Co., 


APW Crancu, Evarne T. Mgr., New Rochelle Water Co., 304 
Eastchester Road, New Rochelle, N. Y................ 

W Crane, Antoun M. Gary, 
Cricuton, ALEx. F. Water Commissioner, Eighth & Market 

APW Crist, Marton L. Burns & McDonnell Engineering Co., 107 
W. Linwood Blvd., Kansas City, Mo................... 

PW Critcntow, H. T. Div. Engr., New Jersey State Water 
Policy Commission, Trenton Trust Company Bldg., 

W Croroot, E.H. Supt., City Water Works, Mason “ey lowa.. 
Cron, Emit A. Retired, 639 Putnam St., Orlando, Fila...... 

P iat ae J. R. Mgr., Dorchester Water Co., Cambridge, 


W Crueer, C. B. Salesman, Darling Valve & Mfg. Co., 1209 N. 
Oxford St., Indianapolis, 
W CuppesBack, ALLAN W. Federal Water Service Corp., 27 Wil- 


P Cunnincuam, M. B. Asst. Supt., Water Dept., Oklahoma 

PW Curry, Truman M., Jr. Assoc. Engr., With Nicholas S. 
; Hill, Jr., Cons. Engr., 112 E. 19th St., New York, N. Y.. 

W Curtis, Francis J. Merrimac Chemical Co., Everett Station, 

PW Curtis, J. Eugene. Senior Engr., Dalecarlia Filter Plant, 
CuruHiELL, C. Supt. of Water Works, Dickson St., Galt, Ont., 

Curts, Francis T. Pres. & Treas., Missouri Engineering & 
Contracting Co., 5841 Hamilton Ave., St. Louis, Mo.... 
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Joined 


Oct. 
Feb. 
Nov. 
Apr. 


July 
Apr. 


Nov. 
Apr. 
July 


Mar. 
May 


Feb. 
Feb. 


Feb. 
Oct. 


Sept. 


June 


Oct. 
Feb. 


Nov. 


June 
May 
Apr. 
Dec. 
Apr. 
May 
Oct. 
Feb. 


June 


16, 1913 
28, 1923 
17, 1916 
7, 1919 


30, 1921 
16, 1930 


21, 1933 
6, 1928 
29, 1930 


19, 1922 
26, 1918 


3, 1932 
24, 1933 
15, 1930 

5, 1923 
1893 


5, 1934 
18, 1918 


5, 1915 
15, 1924 
7, 1904 
18, 1934 
25, 1934 
13, 1926 
30, 1923 
28, 1929 
31, 1930 
15, 1930 


. 20, 1928 


3, 1923 


17, 1929 


15, 1914 


= 
1916 
, 1929 
, 1910 
, 1933 APW CowLEs M. WarREN. Hackensack Water Ce Filtration 
1923 
PW Craic, Eart C. 8/ Comstock Ave., Providence, K. [........ 
, 1933 PW Georce L. _Pres., Brownsville Water Co., 808 Colum- 
1930 
1933 
1m | 
1929 
1925 
1934 
1904 
1931 | 
1934 
AP Crow ey, Cornetius M. Water Registrar, St. Paul, Minn... 
= Crozipr, Ray. Engr. & Supt., Peoria Water Works, Peoria, 
1929 
Ham. Now Youu, We We. 
1928 APW Cutten, Bernarp W. Supt., Water Pipe Extension, 404 
Cutrer, L. W. Supervising Refrig. Engr., Florida Power & 
Cunuirre, Russert W. Health Dept., City Hall, Milwaukee, 
W CunninenaM, F. G. Fuller & McClintock, Cons. Engrs., 
934 11 Park Place, New York; No 
CuNNINGHAM, JoHn W. Cons. Engr., 414 Spalding Bldg., 
933 
930 
930 
| 
May | 
— 
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W Cyr, Rene. San. Engr., Provincial Bureau of Health, 89 
Notre Dame St., E., Montreal, Que., Canada.......... 

Daror, A. L. Supt., Water Works Dept., Napanee Public 
Utility Commission, Napanee, Ont., Canada........... 

APW nani C. M. Water Commissioner, 312 City Hall, St. Louis, 


Daneuer, J. R. Cast Iron Pressure Pipe Institute, Earle 
Bldg., Room 1006, Washington, D. Bas 

W Daniets, Francis E. State Dept. of Health, Engineering 
Div., 2115 N. Second St., Harrisburg, Pa.............. 

PW Dani&Ls, I. Land Agent, East Bay Municipal Utility 
Dist., 512—16th St., Oakland, Calif.................... 


W Daprert, James W., C.E. Lock Box 141, Taylorville, Ill..... 

P Dark, Watson A. Vice Pres., West Virginia Water Service 
Co., 814 Peoples Bank Bldg., Charleston, W. Va........ 

W Daring, Ernest H., M.E. Cons. Engr., 21 Stanley Ave., 

APW Davauerty, Frank. Pres., Scofield Engineering Co., 1324 
Commercial Trust Bldg., Philadelphia, Pa............. 

Davipson, GeorGeE M. Ind. Engr., C. & N. W. Ry. Co., 211 

PW Davinson, GeorGET. Supt., Water Works & Sewers, Moores- 


Co., 762 Lancaster Ave., Bryn Mawr, Pa............... 

W Davis, Dante. E. Cons, Engr., The J. N. Chester Engineers, 
813 Clark Bldg., Pittsburgh, Pa........................ 

PW Davis, Franx J. Supt., Ansonia Water Co., 354 Main St., 

Davis, Franx J. Technician, Summers Clinical Laboratory, 

5252 Hohman Ave., Hammond, Ind.................... 

APW Davis, H. F. Dist. Mgr., Wallace & Tiernan Co., Inc., 1720 
Beverly Drive, Charlotte, N. C...............22.00005: 

P Davis, S. H. Supt., Benwood & MeMechen Water Co., 4820 

PW Davis, WatTER S. 686 Myrtle Ave., Albany, N. Y........... 
Daw, Lawrence. Mgr., New York Fire Insurance Rating 
Organization, 400 E. Genesee St., Syracuse, N. Y....... 

W Dawes, E. A. Dawes Silica Mining Co., Thomasville, Ga.... 

W Dawson, F.M. Prof. of Hydraulics, University of Wisconsin, 

W Dean, Jonn B. Asst. Div. Engr., Water Div., 1640 S. Kings- 

APW DeBeErarp, W. W. “Engineering News-Record,’ 520 N. 
Michigan Ave., Chicago, 

APW De Brito, F. Saturnino R., ritHo, San. Engr., Caixa 1631, 

W Decker, A. Cunton. San. Engr., Tennessee Coal, Iron & 
Railroad Co., Birmingham, 

W Decker, ArtHur J. Cons. Civil Engr., 2014 Geddes Ave., 

P Decker, Freperick F., C.E. Asst. Engr. in Charge of Con- 
struction Div., Dept. of Water Supply, 128 Taylor St., 

W De Costa, JoserH D. San. Engr., East Bay Municipal Utility 
District, 512—16th St., Oakland, Calif................ 

APW De Groot, J. C. Supt., Clear Springs Water Service Co., 
2019 Main St., Northampton, Pa....................... 


Joined 


Jan. 


10, 1934 


25, 1932 
28, 1933 
. 22, 1931 
2, 1916 


23, 1933 
23, 1914 


4, 1929 


. 29, 1925 
13, 1931 
1915 


11, 1930 


23, 1932 
. 28, 1912 


26, 1930 


15, 1916 
26, 1934 


8, 1923 


. 22, 1934 


5, 1933 


9, 1916 
2, 1933 


17, 1928 
30, 1930 


3, 1912 
31, 1930 
2, 1914 


23, 1923 


19, 1930 
1983 
_ 22, 1981 


| 
Feb 
Sep 
Apr 
Sep 
Oct. 
May 
Dec 
Mar 
2% . Davies, W.F. Supt., Gloversville Water Works, 19 W. Fulton ! 
Davis, CARLETON E. Mgr., Philadelphia Suburban Water 
Apr 
May 
May 
Ma 
Dee | 
Mar 
May 
May 
Feb. 
Oct 
Apr 
June 
June 
Ma | 
Dee 
Sep 
Jan 


ned 

0, 1934 
5, 1932 
8, 1933 
2, 1931 
2, 1916 


, 1933 
1914 


, 1929 
, 1925 


31 
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PW De JarnettTe, L. W. Chemist, Atlanta Water Works, 866 
Briarcliff Rd., N. E., Atlanta, Ga............scsneeees 

Dz Jarnetre, N.M. Chemist, State Board of Health Labora- 
Devaney, J. T. Me)r., Oregon-Washington Water Service 
Co., 304 S. Commercial St., Salem, Ore................ 

W De Martini, Frank E. San. Engr., 637 Greenwich St., San 

P DeMoya, P. Pauw. Megr., Consumer’s Water Co., Stuart, Fla. 
W Dennett, Rosert C. ng Engr., National Board of Fire 
Underwriters, 85 John St., New York, N. Y............ 
Denton, FRANK. Supt. of Water Works, Salem, Ill.......... 
W Dersy, Ray L. Asst. San. Engr., Dept. of Water & Power, 
207 South Broadway, Los Angeles, Calif............... 

Des Baruuets, C. J. Chief Engr., Montreal Water Board, 
3161 Joseph St., Verdun, Que., Canada................ 
DesLAURIERS, ALFRED J., C.E. Lachine Water Works, 580 

St. Joseph St., Lachine, Que., Canada................. 

P DerweiLpr, C. Construction Engr., Metropolitan 
Utilities District, Omaha, 

PW Devenvorr, Earu. Assoc. Dir., Div. of Sanitavion, State 
Dept. of Health, 1228 State St., Schenectady, N. Y.... 
DevitBiss, H. Dept. Engr., Washington Suburban 
San. District, Hyattsville, 

AP Dewey, Hueu S. Mgr., Western New York Water Co., 11 

Dickey, F. F. A. O. Smith Co., 548 Roosevelt Bldg., Los 


A 


Dickson, C. B. Commissioner of Public Utilities, Dept. of 
Water & Sewerage, City Hall, Shreveport, La.......... 

D1 Domenico, ANTHONY F. Bureau of Water Supply, Munici- 

pal Office Bldg., Baltimore, Md......................-. 

PW Dianan, B. T. Chemist & Bacteriologist, City Water Works, 


Diven, Joun M. The Leadite Co., 3445 84th St., Jackson 

PW Dixon, G. Gate. Cons. Engr., Home Savings & Loan Bldg., 
275 W. Federal St., Youngstown, O.................... 

Dixon, Jas. I. Supt., Water Dept., 401 Benton St., Santa 

W Dixon, Leon S., M.E. Box B. F. 366, Washington, D.C..... 
Doane, Norman D. 500 Queens Road, Charlotte, N. C...... 
DAPW Dossin, R. L. Gen. Mgr., Peterborough Utilities Commis- 
sion, 295 Reid St., Peterborough, Ont., Canada........ 

W Dopp, eters I. Chester Water Service Co., Box 67, Chester, 

P Dover, Frep L. Dist. Mgr., California Water Service Co., 
4163 Whittier Blvd., Los Angeles, Calif................ 

Douanp, James J. Assoc. Prof. of Civil Engineering, Uni- 
versity of Illinois, 317 Engineering Hall, Urbana, IIl.... 


Mar. 26, 1934 


Sept. 13, 1927 
Dec. 22, 1926 


May 15, 1914 
Aug. 18, 1933 


May 29, 1926 
Mar. 26, 1934 
Dec. 26, 1933 
Mar. 27, 1930 
May 22, 1919 
Apr. 10, 1922 
May 27, 1929 
Sept. 22, 1931 
May 3, 1932 
Mar. 9, 1927 


Apr. 10, 1919 
ay 16, 1900 


Aug. 13, 1929 
May 31, 1927 
Apr. 4, 1929 
June 10, 1930 
May 28, 1914 
June 17, 1913 
June 21, 1920 
May 14, 1926 
Sepi. 28, 1931 
Feb. 28, 1923 
Apr. 10, 1922 
July 22, 1926 
Nov. 15, 1929 
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Joined 
Mar. 11, 1930 
Oct. 14, 1924 
193] 
1930 
1932 
1912 
1930 
1916 
1934 
1923 ILL, H. A, Supt., Water Works, Richmond, ind........... po 
A Ditton, Ricnarp. Clerk, Water Bureau, Metropolitan Dis- 
1934 trict Commission, Municipal Bldg., Hartford, Conn... . 
1933 W Ditton, 8. E. Local Mgr., California Water Service Co., 4 
Box 1148, Bakersfield, 
1916 A Diuick, ARTHURE. Asst. Sect., Appleton Water Commission, 
P Disuer, Rospert J. Northwest Mgr., Pacific States Cast Iron : 
928 Pipe Co., owe Bldg., Portland, Ore................ 
AW Ditton, W. H. hief Engr., Mahoning Valley San. District, 
930 
912 
0 | 
123 
| 


60 ACTIVE MEMBERS 


W Domogatia, Dr. BERNHARD. Chemist, University Club, 
803 State St., Madison, 

PW Donanve, THomas F. Div. of Water Safety Control, Navy 
Pier, Fort Dearborn Station, Chicago, IIl.............. 
Donaupson, Epgar F. Chief Engr., Annapolis Water Works, 
R. D. No. 1, Box 66, Defense Highway, Annapolis, Md... 

W Donatpson, WeLurneton. Fuller & McClintock, Cons. 
Engrs., 11 Park Place, New York, N. Y................ 

P Donnan, WruuraMC._ Div. — Bureau of Water, 412 City- 
County Bldg., Pittsburgh, 0. 
DononveE, JERRY. Pres., Donohue Engineering Co., She- 
Doouzy, R. J. 35 Lathrop Ave., Le Roy, N. Y.............. 

A ioe | Ae. Public Accountant, 170 Broadway, New York, 


341 Brock Ave., No., Montrea 
PW Dorsey, Stanton L. San. & Chem. Engr., 1427 Eye St., Room 


APW Drake, WriuiaM O. a Engr., Supt. of Public Works, City 

PW Dricas, Epwin L. Office Engr., East Bay Municipal Utility 


District, 512--16th St., Oakland, Calif................. 

PW Drvar, Joun F. Cons. Engr., 500 Globe Bldg., St. Paul, 

P Dup.tey, Houston M. Salesman, Belyea Truck Co., 6800 


AP Dunuam, F. E. Dist. Mgr., Peoples Water Service Co., Wal- 

Ww G. Bacteriologist, 920 Henry St., Detroit, 

PW Dunn, StepHen M. Asst. Mech. Engr., Dept. of Water «& 
Power, 207 S. Broadway, Los Angeles, SERRE UTS 

W Donn, Wituram C. Supt., Mt. Hope Filter Plant, Box 1441, 
Dunstan, Gitpert H. Asst. Prof. in General Engineering, 
Univ. of Southern California, Los Angeles, Calif....... 


Joined 
Feb. 17, 19% 
Apr. 2, 19% 
Feb. 10, 19% 
Apr. 29, 1919 
Apr. 16, 19% 


June 20, 19% 
Feb. 21, 1933 


Oct. 31, 19% 
July 24, 1934 
July 14, 199 
May 28, 19% 
Oct. 27, 1983 
Apr. 16, 192% 
May 12, 1925 
Aug. 4, 1919 
Mar. 4, 192 
Apr. 9, 19% 
Jan. 31, 1934 
Apr. 30, 1917 
May 23, 1933 
Nov. 18, 1919 


Sept. 30, 1929 
June 6, 1922 


May 17, 1924 
June 30, 192 
Aug. 30, 1930 
Apr. 22, 1990 
June 16, 19% 
Sept. 8, 1931 
Nov. 12, 1919 
July 13, 1931 


— 
— 
ou APW Dorr, Geo. B. Supt., Water Dept., 110 W. Dayton Ave. 
pt., pt., y 
APW Dorrance, Frank Y. Div. Engr., Montreal Water Board, 
— Doro, JosrrpH A. Member, Board of Water Commissioners, 
a 2213 Tatnall St., Wilmington, Del...................... 
a Dovgeuerty, Ben. R. Supt., Richmond Water & Light Co., 
— PW Doveuerty, D. J. Supt., Talladega Light & Water Com- 
‘ 
Dow, Autex. Pres., Detroit Edison Co., 2000 Second Ave., 
— W Down, Joun E. Director, of Sanitation, Pease Labora- 
— tories, Inc., 39 W. 38th St., New York, te RTE 
— W Downer, T. B. Chief Engr. & Supt., Alhambra Water Dept., 
— 210 S. Fifth St., Alhambra, Calif....................... 
ae Dorry, James M. Village Engr., Mamaroneck, N. Y........ P| 
Dvuacer, Eveene F. Gen. Mer. Newport News Waterworks 
Commission, Newport News, 
Duke, THomas A. Pres., Maysville Water Co., 207 Court St., 
— Duncan, D. L. Dist. Mgr., California Water Service Co., 
— 615 Estudillo St., Martinez, Calif...................... 
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woopy, J. S. Supt., Water Dept., Erie, Pa.............. 
W. H. CE Asst. Mgr., Haute Water Works 
Co., 634 Cherry St., Terre Haute, Ind................. 

AP Durtanp, Smirx N. Asst. Treas., Long Island Water Corp., 
337 Merrick Road, Lynbrook, L. I., N. Y............... 

Dwyer, Joun D. Chairman, Water & Sewer Board, 110 S. 
Border Road, Medford, Mass................ «GRAN 

PW Eart, Ratpw. Earl Engineering Co., 1207 American Bank 


APW Eppy, Harrison P., Jr 
Engrs., 1300 Statler Bldg., Boston, Mass............... 
Eppy, Justus B. Engr., Water Pipe Extension, 404 City Hall, 
APW Epwarps, Gait P. 393 Broadway, Cambridge, Mass......... 
Epwarps, Witu1aAM R. Vice Pres., New York Water Service 
Corp., 722 Reynolds Arcade, Rochester, N. Y.......... 
Eaan, J. i. Crane Co., 321 E. Third St., Los Angeles, Calif... 
W Exuter, Joun A. pam Engr., Municipal Hall, Rye, N. Y... 
PW Euters, V. M. Chief San. Engr., State Dept. of Health, 
Ersert, W. Lotuar. Chief Engr., Central Division, North- 
eastern Water & Electric Service Corp., c/o Riverton 
Consolidated Water Co., Lemoyne, Pa................. 
W Evper, AtBert L. Asst. Prof. of Chemistry, Syracuse Uni- 
versity, Bowne Hall, Syracuse, N. Y................... 
P Evper, Ciaysurn C. H drographic Engr., Metropolitan 
Ste District of S. calif. 306 W. 3rd St., Los Angeles, 


Jo 
June 


May 
Jan. 
May 


June 
Nov. 
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ined 
5, 1913 


23, 1923 
29, 1914 
24, 1922 


6, 1916 
30, 1929 


29, 1926 
13, 1934 


21, 1933 
. 11, 1930 
. 14, 1929 


20, 1925 


28, 1930 


21, 1926 
21, 1934 


2, 1914 
2, 1931 
10, 1930 


. 18, 1927 


6, 1934 


18, 1928 


6, 1931 


14, 1916 
. 27, 1932 


31, 1928 
15, 1918 


. 22, 1931 


18, 1907 
9, 1920 


. 21, 1919 


. 10, 1927 
18, 1907 


|_| 
17, 1995 
2, 193) 
10, 1939 
29, 1919 
16, 19 East, L. A. Supt. o ater Works, Savannah, Ga........... 
Easterpay, E. Chief Civil Engr., Supply & Purifying 
20, 1929 Section, Water Div., 4039 Flad Ave., St. Louis, Mo.... May . 
21, 1933 Eseruina, Cart A. Asst. Supt., Water Dept., City Hall, 
31, 1929 PW Expert, Raymonp E. Chemist, Munic. Sewage Treatment 
Works, Winston-Salem, N. De 
-4, 1934 APW Ecxart, Netson A. Gen. Mgr., Water Dept., 425 Mason St., 
4, 192) APW Ecxert, ALFRED. Supt. of Filtration, Saginaw Water Works, 
8, 19% APW Eppy, Harrison P. Cons. Engr., Metcalf & Eddy, Cons. 
7) Engrs., 1300 Statler Bldg., Boston, Mass............... May [ER 
1, 1933 
6, 1924 
June 
2, 1925 July || 
4, 1919 Apr. GE 
i, 1922 May 
1934 
Ar. 
, 1917 
Sept 
1983 
1919 Aug. 
Evprivee, H. D. Treas., Princeton Water Co., Princeton, 
1922 APW ELLenpt, Joun G. Commissioner of Public Works, City Hall 
Annex, 54 Court St., Rochester, N. Y................... Apr 
1924 Extiort, Earu C. Pres., California Water Service Co., Fed- 
eral Reserve Bank Bldg., San Francisco, Calif......... July 
1929 Exuiorr, G. A. Cons. Engr., 1104 Merchants Exchange Bldg., 
San Francisco, Calif... May 
1930 W Exuiort, Witson D. Chemist & Bacteriologist, Water Works, 
1930 Evuis, George R. Canandaigua, N. Y...................... July 
AP Exuis, N. Ranpauu. Valuation Engr., City Attorney’s Office, 
1925 F 206 City Hall, San Francisco, Calif.................... June = 
W W. Engr., Water Purification & Sewage Dis- 
193] posal, Dept. of Public Utilities, City Hall, Cleveland, O.. Oct 
E.Luswortu, Frep D. Local Mgr., California Water Service a. 
1919 Co., 132 Main St., Petaluma, Calif..................... Oct . 
P Evtswortu, Harry. Supt., Water & Light Dept., Mead- om 


62 ACTIVE MEMBERS 


PW E.usworts, Samuget M. Cons, Engr., 12 Pearl St., Boston, 


AP Ettina, Oscar R. Asst. Engr., Bureau of Water Supply, 403 


Enp, WILuiaM F. Civil Engr., 2 Georgian Court, Troy, N. Y. 

W Enaet, P. N. Pres., International Filter Co., 59 E. Van 
Buren St., Chicago, 

W Encer, M. L. Dean of College of Engineering & Director of 
Engineering, Experiment Station, University of Illinois, 

PW Ena ts, James W. Chem. Engr., 107 S. Clarendon Ave., Clar- 

Enauisn, James A. City Engr. & Supt. of Water Works, 

W Enstow, Linn H. Editor, ‘‘Water Works & Sewerage,’’ 420 
Lexington Ave., New York, N. Y...................... 
Erickson, D. L. City Engr., Lincoln, Neb................. 
Erwin, THapM. Water Sales Agent, Dept. of Water & Power, 

207 S. Broadway, Los Angeles, Calif................... 

P Esty, Roger W. Supt., Water Dept., 17 Hobart St., Dan- 

PW Evans, Epmunp B. Senior Chemist & Bacteriologist, Water 
Works, 1215 Elgin Place, Mt. Adams, Cincinnati, O..... 

PW Evans, G. Taytor. Mgr., Ohio Water Service Co., Struth- 


Evans, Wituram J. Filter Plant Operator, Box 819, Ox- 
Everett, Cupster M. Fuller & Everett, Cons. Engrs., 
22 40th St., New York, N. 


Everett, Jasper W. Vice Pres., Springfield City Water Co., 
Boonville Ave. & Chestnut St., Springfield, Mo........ 
Everette, Dr. Wituis E. P. O. Box 188, San Rafael, Calif... 

W Ewry, Ray C. Mech. Engr., Board of Water Supply, 346 

PW Eyer, son cg . Supt., Water Dept., City Hall, Glendive, 

Eymer, Herman H. City Engr., Saginaw, Mich............. 

W Faapr, E. P. Dearborn Chemical Co., 310 S. Michigan Ave., 

P Faaue, Hue F. Gen. Foreman, Bureau of Water Works, 
1900 N. Interstate Ave., Portland, Ore................. 

APW Fair, Gorpon M. Assoc. Prof. of San. Engineering, Har- 
vard University, 112 Pierce Hall, Cambridge, Mass.... 

P FarrBarrn, Jonn M. Inspection Engr., Chas. Warnock & 
Co., 1135 Beaver Hall Hill, Montreal, Que., Canada... 

W Fates, Amon L. Metcalf & Eddy, Cons. Engrs., 1300 Statler 
Farqunarson, Atex L. Mgr., Brockville Public Utilities, 
Victoria Hall, Brockville, Ont., Canada................ 

AP Wm. J. Treas.-Comptroller, Societe Anonyme 
Hellinique des Eaux, 2 America St., Athens, Greece..... 


Joined 
Apr. 28, 1939 
Feb. 2, 19% 
Feb. 15, 19% 
June 8 19% 
May 12, 19 
Nov. 12, 
June 27, 19» 


May 26, 19% 
Jan. 19, 19% 


June 12, 1919 


Mar. 11, 1915 
Sept. 4, 192 
Dec. 21, 19% 


Aug. 16, 1918 
June 30, 192% 


Sept. 8, 1931 
Mar. 1, 194 
Jan. 27, 1927 
Apr. 6, 1928 
Apr. 16, 19% 
May 10, 1915 


May 5, 192 
Dec. 29, 1913 


Apr. 4, 1924 


Feb. 10, 1931 
June 4, 1912 


Aug. 5, 19% 
May 17, 198 
Jan. 26, 19% 
Apr. 23, 1934 
Feb. 26, 1921 
Mar. 8, 192% 
Mar. 27, 199 


AVL 
W E.rop, Henry E. Cons. Engr., 316 Petroleum Bldg., Hous- 
ae : APW Ety, Howarp M. Supt., Water Co., Danville, Ill........... 
— W Emerson, C.A., Jr. 96 N. Walnut St., East Orange, N. J.... 
c: 5 W Emerson, Frank. 65 Gates St., Lowell, Mass............... 
— Enanper, E.H. Engr. of Distribution, Public Service Co. of 
— Northern Illinois, 75 W. Adams St., Chicago, Ill....... 
AP Env, Cuarues F. Supt., Raritan Township Water Dept., 
: 
— 
— 


12, 1% 
12, 1919 


27, 192 


26, 193) 
19, 1995 


12, 1919 


11, 1915 
4, 19% 
21, 1933 


16, 1918 
0, 19% 


8, 1931 
1, 1924 
7, 1927 
1928 
6, 1930 
), 1915 


1922 
), 1913 
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APW Farrer, Artuur. Chief Engr. Ballarat Sewerage Authority, 
Grenville St., Ballarat, Victoria, Australia............. 
FauLKNER, A. T. Mer., Ashtabula Water Works Co., 56 Park 

Faw, Cuaupe T. California Corrugated Culvert Co., 600 
Haddon Road, Oakland, 

APW Freeney, A.J. Asst. Engr., Water Dept., Wilmington, Del... 
Feist, Martin. Supt., Machinery Equipment, Water Works, 
Dayton’s Bluft, Station B. 4, St. Paul, Minn........... 

A Fewix, Georce H. Ex. Pres., Reading Board of Water Com- 
missioners, Retired, 138 N. 9th St., Reading, Pa....... 

PW Fenxe.t, George H. Supt. & Gen. Mgr., Board of Water 
Commissioners, 735 Randolph St., Detroit, Mich....... 

A Fenn, N. Freperick Gen. Mgr., South Bay Consolidated 
Water Co., Bay Shore, L. I., N. Y..................05. 

Fenton, M. F. Los Angeles Mgr., Wailes Dove-Hermiston 
Corp., 2461 E. 8th St., Los Angeles, Calif.............. 

PW Ferouson, G. H., B. A. Se. Chief Engr., Dept. of Health, 
Elgin Bldg., Ottawa, Ont., Canada.................... 

PW Frerauson, Harry F. Chief Engr., State Dept. of Health, 
Room 601, The Capitol, Springfield, Ill................ 

W Fewe tt, J.H. Engr. & Supt. of Construction, Jackson Water 

P Fiepier, ALBERT G. Div. of Ground Water, U. S. Geological 

W Fre.p, Frepprick E. Engr., Water Board, 135 Ballantyne 
Ave., Montreal, West, Que., 

APW Fietp, H. L. — Water Dept., Greenfield, Mass.......... 
APW Fretp, Witu1aM T., C.E. Pres., The William T. Field Engrs., 
Inc., Flower Bldg., Watertown, N. Y................-. 

W Fitpy, E. L. Black & Veatch, Cons. Engrs., Mutual Bldg., 

PW ere, Lewis 8. Civil Engr., 3338 Park Ave., Indianapolis, 


AP Finptay, R. E. Sect.-Treas., Board of Water Commissioners, 
W Fink, G. J. Director of Research, Chicago Chemical Co., 


PW Fiscuer, Frep J. Chief Mech. Engr., Dept. of Water & 
Power, 207 So. Broadway, Los Angeles, Calif........... 

Fisner, L. A. Supt., Board of Water & Light Commission, 

W Fisutpin, Max. 59 E. Van Buren St., Chicago, Ill........... 
FirzGpRaLp, Greratp C. Civil & Hyd. Engr., 625 Rowan 
Loe Angeles, Cait... . tind 
FirzGERALD, Joun M. Div. Engr., Board of Water Supply of 

pag York City, 32—14 Broadway, Long Island City, 
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Joined 
June 19, 1934 
Jan. 23, 1929 


Nov. 9, 1929 
Apr. 30, 1919 


May 13, 1919 
Sept. 7, 1893 
June 21, 1920 
Nov. 5, 1927 
Dec. 9, 1932 
Mar. 19, 1925 
Nov. 9, 1914 
June 17, 1926 
Jan. 8, 1929 


June 21, 1920 
June 5, 1929 


Apr. 27, 1910 
Feb. 7, 1922 
Oct. 16, 1933 
May 26, 1925 
Apr. 22, 1929 
Apr. 8, 1924 
June 24, 1912 
Feb. 18, 1921 
Sept. 30, 1929 


Jan. 27, 1914 
Dec. 29, 1927 


Apr. 16, 1929 


Dec. 19, 1930 
May 14, 1915 
June 16, 1919 
May 9, 1921 


= 
oined 
28, 193) 
2, 1016 
W Fincu, Ronatp M. Div. Mgr., Wallace & Tiernan Co., Inc., 
414 Flour Exchange Bldg., Minneapolis, Minn. hos 
| 6216 W. 66th Place, Chicago, 
Finke, F.C. Cons. Engr., 346 E. San Fernando Blvd., Bur- 
, 1924 APW Finneran, Geo. H. Supt., Water Service, 710 Albany Ave., 
1931 
1933 
1925 
Fiaa, E. Engr., San Francisco Water Dept., 
1921 425 Mason St., San Francisco, Calif.................... 3 
Fiack, Horace E. Executive, Dept. of Legislative Refer- a 
1924 ence, City Hall, Baltimore, 
P Fuannery, WittiaM, M.E. Dept. of Water Supply, Gas & ee 
1930 Electricity, 313 Park Place, Brooklyn, N. Y..........:. | 3 


64 ACTIVE MEMBERS 


R. 219 Materials Testing Lab., University 
PW Fuientse, Martin E. Westmoreland Water Co., Greens- ot 
PW Fuioyp, Joun E. State Board of Health, 164 Pennsylvania ' 
Ave., West Asheville, N. Jan. 11, 19%) 
P Fouager, C. Gen. Mgr., Public Utilities Com- 
mission, Kingston, Ont., Canada...................... Mar. 27, 193 
PW Foors, Hersert B. Director, Div. of Water & Sewage, State : 
Board of Health, Helena, Mont........... ‘a, | eee Aug. 1, 19% 
Forp, A. J. 4024 Country Club Drive, Los Angeles, Calif.... Sept. 22 1981 
PW Forp, J. W. Engr., San Jose Water Works, 374 W. Santa , 
Clara St., Bam Jone, Calif Jan. 26, 19% 
W Forp, T. B., Jn. Mgr., Atlanta Office, Dorr Co., Inc., 1665 ' 
oble Drive, N. E., Atlanta, Ga... Oct. 30, 193) 
ForEeMAN, Cuartes 8. Pres., Smith Brothers Construction 
orp., 841 New York Life Bldg., Kansas City, Mo..... June 21, 19 
W Foreman, Merwe S. Biologist, State Board of Health, 825 
Cragmont Ave., Berkeley, Calif........................ Jan. 17, 19% 
APW Foraey, Cart S. Technical Dept., East Bay Municipal 
Utility District, 512—16th St., Oakland, Calif.......... June 13, 1933 
PW ForssereG, OLE. Chemist, Oliver Iron Mining Co., Hibbing, 
APW Foster, Cuartes. Cons. Engr., 512 Selwood Bldg., Duluth, 
APW Foster, Wituarp 8. Civil Engr., 2742 Hudson Blvd., Jersey 
W Fourtx, C. W. Prof. of Analytical Chemistry, Ohio State 
Foutz, Cuartes C. Supt., Laporte Water Works, 212 Hol- 
W Fow er, Epwarp A. 366 Pine St., New Orleans, La......... Apr. 27, 1910 
APW Fox, Cuas. L. Asst. Supt., Pennsylvania Water Co., 712 
South Ave., Wilkinsburg, Pa.......... June 4, 192 
W Fox, PautS. San. Engr., Bureau of Public Health, P. O. Box 
PW Francis, James G. Civil Engr., Los Angeles Dept. of Water 
& Power, 148 Laurel Drive, Altadena, Calif............ Oct. 28, 1931 
W Freepurn, H.M. Dist. Engr., State Dept. of Health, Cloverly 
Apartments, 437 W. School Lane, Germantown, Phila- 
Freer, W. D. American Water Works & Electric Co., 50 
W Frencu, Duptey K. 503 Hawthorne Lane, Winnetka, Ill..... May 235, 1919 
Frencu, E. V.,M.E. 185 Franklin St., Boston, Mass......... July 10, 196 
APW Frencnu, R. DeL. Prof. of Highway & Munic. Engineering, 
McGill University, Montreal, Que., Canada............ Apr. 16, 193 
P Fricker, Emite. Asst. to Mgr., Hackensack Water Co., 624 
Park Ave., Weehawken, N. J...............seeeeeeeees Mar. 13, 1925 
PW FriepMan, Samuget. Chemist, Ashokan Laboratory, Asho- 
APW Friet, Francis S. Vice Pres. & Treas., Albright & Friel, 
246 S. Fifteenth St., Philadelphia, Pa.................. Mar. 22, 192 
Frienp, R. O. Pres., Lakeside Engineering Corp., 176 W. 
Frisk, Paut W. Chem. Engr. Chief of Chemical Laboratory, 
American Enka Corp., Box 45, Enka, N. C............. Mar. 13, 1929 
W Frirz, Witu1am G. Contractor, West Orange, N. J.......... May 28, 1924 
PW Fry, James H. Chief Chemist, Filtration Plant, Route 1, 
_ Lebanon Road, Nashville, Tenn.....................-- July 12, 1934 
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: 
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: 
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Feb. 25, 1930 
Jan. 17, 1922 


Mar. 20, 1933 
Feb. 14, 1927 
June 18, 1901 
Jan. 22, 1931 
May 10, 1915 
Apr. 2, 1923 
Mar. 19, 1931 


Aug. 26, 1932 
Sept. 21, 1920 


June 5, 1916 
Jan. 6, 1930 
Nov. 17, 1916 
Apr. 28, 1930 
Mar. 19, 1932 
June 22, 1923 
Sept. 12, 1922 
Aug. 11, 1924 
Apr. 29, 1929 


June 17, 1926 
Feb. 10, 1913 


Feb. 28, 1933 
July 11, 1934 


| Henprick, Wattace M. Contractor & Engr., 457 Franklin 
W Henprickxs, R. W. Engr., Hydraulic Dept., Underwriters 
. Laboratories, 207 E. Ohio St., Chicago, Ill............. 
1934 
1083 
198 
1914 
1907 
4 
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W Hitt, Nicuouas 8., Jr. Consulting Engineer, 112 E. 19th St., 
APW Hit, Raymonp A. Cons. Civil En r., Engineers Consoli- 
dated, 712 Standard Oil Bldg., 08 Angeles, Calif...... 
Hinps, Juuian. Asst. Chief Engr., Metropolitan Water Dis- 
trict, 306 W. Third St., Los Angeles, 
APW Hinman, Jack J., Jr. Assoc. Prof. of 
of Iowa, P. O. Box 363, Iowa City, Iowa.. 
APW Hintz, ALBERT E., Jr. Sect., Water Dept., ‘City ‘Hall, 
P HitcuMan, ARTHUR. Asst. Supt., Water Distribution Section, 
Dept. of Works, 33 Hillsdale Ave., West, Toronto, Ont., 
PW Hoap, Wituiam C. Prof. of San. & Munic. Engineering, 
University of Michigan, Ann Arbor, Mich.............. 
Hoag, Geo. F. Engr., Suburban Division, New York Fire 
Insurance Rating Organization, 85 John St., New York 
Hocuuerner, Topias. Asst. Engr., Dept. of Water Supply, 
Gas & "Electricity, Municipal Bldg., Room 2534, New 
Hopeman, Burt B.,C.E. National Water Main Cleaning Co., 
50 Church St., New 
Ek nen THOMAS. Supt. of Water Works, 382 Wortley 
Horrer, H. A. Eastern Sales Mgr., United States Pipe & 
Foundry Co., 1624-30 Lincoln- ‘Liberty Bldg., Broad & 
Horrman, F. A. Supt., Water District, Maplewood, Ore. . 
PW HorrMan, Fioyp A. Supt. of Water Dept., Box 413, Morris- 
Houpen, H.H. Megr., Palos Verdes Water Co., Palos Verdes 
apgene  36 L. I. The Duro Co., 50 Church St., New York, 
W Houpreper, Nem C. Deputy Chief Engr., North Jersey 
District Water Supply Commission, Pompton Plains, 
AP Houuanp, Paut L. Chief Engr., Public Service Commission 
of Maryland, 1701 Munsey Bldg., Baltimore, Md....... 
iret Harry. Asst. Engr., Dept. of Water Supply, 
pe & Electricity, 2532 Municipal Bldg., New York, 
PW am. A. R. Instructor in Civil Engineering neon 
of Nort Carolina, Box 281, Chapel Hill, 7. 
Houtman, E. T. Chief Inspector, ennessee 
Bureau, 1034 Stahlman Bldg., Nashville, Tenn.. 
W A. Director of Service, National Aluminate 
Corp. , 6216 W. 66th Place Chicago, Ill. 
W Houmauist, C. A. Director, Division of Sanitation, ‘State 
Dept. of Health, State ‘Office Bldg., Albany, N. Y.. 
Houstge, ALEXANDER. Drateln & Holste Sucr., 2a V. Car- 
ranza 48, P. O. Box 438, Mexico City, Mexico.......... 
APW Hotton, Dovatas W. ue Water Dept., Washington, D. C. 
Hotway, . R. Cons. Hyd. Engr., 302 E. 18th St., Tulsa, 


PW Hoty, en We Ve E. Mgr., Madison Water Works Co., Madi- 

W Hommon, Harry B. Dist. Engr., U. S. Public Health Service, 
14th Ave. & Lake St., San Francisco, 
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29, 1932 
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21, 1915 
16, 1930 


30, 1929 
24, 1913 
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31, 1990 
18, 1907 
15, 1913 
20, 1930 

1, 1994 
12, 19% 
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1, 19% 


26, 1924 
31, 1982 


26, 1930 


11, 1981 


7, 1924 
25, 1926 


27, 198 


21, 1934 
31, 1930 


. 18, 1925 


18, 1994 
27, 1921 
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Feb 
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W Hooxer, Aupert H., Jr. Hooker Electrochemical Co., 
PW Hooxer, L. J. Supt. of Water Works, City Bldg., Pine St., 
W Hoover, Cuartes P. Chemist, Filtration Plant, Colum- 
W Hopkins, Cuartes C. Hyd. & San. Engr., 349 Cutler Bldg., 
PW Hopkins, Epwarp 8. Prin. San. Chemist, Montebello Filters, 
APW Hopkins, Epwin W. Consolidated Water Co., 712 Washing- 
APW Hopkins, FRANKLYN C. Post Office Drawer 532, Utica, N. Y.. 
P Hoprer, Water C. Supt., Passaic District, Passaic Valley 
Water Commission, 145 Prospect St., Passaic, N. J...... 
P Horan, Joun J. Supt., Delaware River Water Co., Beverly, 

N. J 


Cho, Yokohama 
A Horne, Ratpn W. Fay, Spofford & Thorndike, 44 School 


W Horton, ToEoporg. Chief San. Engr., State Dept. of Engi- 
neering, 352 State St., Albany, N. Y................... 

Hosry, Wm. J. Mayor of City of Fort Wayne, Room 3, City 
Hall, Fort Wayne, Ind........... 

PW Hosxrnson, Cart M. 1140-43rd St., Sacramento, Calif....... 
ramen 5, Ervin W. Supt. of Distribution, Iowa City, 

Hosrrvup, C. F. Dist. Mgr., The Pitometer Co., 501 Howard 

PW Hoven, Laurence C. The Pitometer Co., 1403 State Bank 

W Houser, Georce C. 441 Washington St., Brookline, Mass... 


W Howarp, Cuartes D. Chemist, State Board of Health, 
OWARD, JOHN L. uty Chief Engr., Water Div., Metro- 

litan District So 
PW Howarp, N. J. Director of Water Purification, Island Filtra- 
tion Laboratories, 410 Lake Shore, Centre Island, Tor- 


mmission, 20 Somerset St., Boston, 
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Joined 
July 14, 1930 
Mar. 19, 1931 
May 14, 1913 
June 10, 1911 
June 13, 1921 


Aug. 13, 1925 
June 16, 1919 


June 10, 1911 
Jan. 21, 1930 
June 24, 1929 
July 31, 1930 
May 26, 1928 
June 24, 1903 


June 15, 1927 
Jan. 20, 1911 


July 18, 1907 


Feb. 19, 1930 
June 29, 1928 


June 6, 1927 
Feb. 15, 1930 


Jan. 17, 1919 
Nov. 24, 1925 


Feb. 18, 1921 
May 31, 1924 


June 21, 1920 


Apr. 30, 1930 
Apr. 16, 1930 


Apr. 22, 1914 
May 15, 1924 


Apr. 9, 1934 
Apr. 24, 1916 


ined 
18, 1901 
29, 1932 
9, 193] 
21, 1915 
16, 1939 
4, 1913 
2, 19%) Horanpt, Henry. Meter Engr., New York Water Service 
1 Horiz, Katsumi. Director, Water Works Bureau, Yamashita- 
Horner, CHARLES M. *% Water Works Co., 1705 State 
W Horstmann, F. B. Chem. Engr., 1005 N. Leamington Ave., 
= Horton, RopertE.,H.E. R.D. No. 1, Voorheesville, N. Y... 
1926 
199 
1924 
1931 
1924 
1926 Howe, B. V. San. Engr., San. Engineering Div., State Board a 
of Health, State Office Bldg., Denver, Colo............ P| ‘a 
1923 W Howsgs, D. W. Civil Engr., 248 Park St., Newton, Mass... .. 
How.anp, E. Roper. The British Pitometer Co., Victoria 
1934 Station House, London, 8. W. 1, England.............. be 
930 W How.anp, J. Hastines. Engr., National Board of Fire 
Underwriters, 85 John St., New 
925 How.anp, WarrEN E. Asst. Prof. of Civil Engineering, 
School of Civil Engineering, Purdue University, West Fig 
W Howson, Louis R. Alvord, Burdick & Howson, Cons. Engrs., 
921 1401 Civic Opera Bldg., Chicago, Ill................... 4 
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Hoy, Josepn A. Supervising Foreman, Water Dept., 18 E. 
Worcester St., Worcester, Mass........................ 

Hussarp, Epwarp. Civil Engr., Dept. of Water & Power, 

207 South Broadway, Los Angeles, Calif............... 

APW Huser, Geo. Supt., Dept. of Water Works & Sewers, City 

Hupson, F. W. National Iron Corp., Ltd., Toronto, Ont., 


W Hupson, H. E., Jr. Junior San. Engr., Experimental Filtra- 
tion Plant, 6843 Oglesby Ave., Chicago, Ill............. 
HurrMaNn, Benjamin F. Megr., Rockport Water Works, 219 
Mais @t.. Reokpért, 

P Hurrman, H. H. Supt., Water & Street Lighting Dept., 

P Huag@ans, R. D. Mgr., Water Works, Streator, Ill........... 
APW Hvaues, wes City Engr. & Water Supt., City Hall, Lewis- 

W Ropserts. Senior Chemist, Filtration Plant, 
Water Works Park, Detroit, Mich...................... 

Hunt, Wm. G. Pump House Residence, R. R. No. 4, Peter- 

W Hunter, Cuartes A. Asst. Director, State Health Lab- 
Hunter, G. A. Supt. of General Construction, East Bay 
Municipal Utility District, 512-16th St., Oakland, Calif. 

W Hunter, T. B. Cons. Engr., 41 Sutter St., San Francisco, 


PW Horcuins, Witt A. Sect. & Supt., Water Co., 196 Van Buren 
Hurcuinson, M. é. Managing Director, Victaulic Co. of 
PW Hourcuison, ALEXANDER, C.E. Director, Drummond, McCall 
Co., P. O. Box 660, Montreal, Que., Canada......... 

W Horton, HarotpS. San. Engr., Wallace & Tiernan Co., Inc., 

W Hype, Cuartes G. Cons. Hyd. & San. Engr., Prof. of San. 
Engineering, University of California, Berkeley, Calif... 

Hype, Ratpw H. Vice Pres. & Gen. Mgr., Campbell Water 

., Box 1, Campbell, Calif................... +, 

P Hyman, H. H. Mgr., Miami Water Co., Miami, Fla......... 
Impeaux, Dr. Epovarp. Ingenieur des Ponts et Chaussees, 

18, Rue Emile-Galle, Nancy, Franee..............- ..- 

PW Imesrt, nha C. Asst. Geologist, 305 Ceramics Bldg., Ur- 

PW Inman, C. E. Supt., Commissioner & Supt., Water Works, 

IRELAND, D. W. Filter Plant Operator, Elon College, N.C... 
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25, 1032 


25, 1933 
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14, 1932 
19, 1915 | 


18, 1925 
17, 193) 
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18, 1923 
23, 1933 
10, 1906 
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28, 1924 


25, 1984 


6, 1927 


22, 1929 
30, 1920 
27, 1938 


5, 1921 
1, 1920 
18, 1907 
17, 1927 


16, 1916 


31, 1930 
13, 1933 


24, 1921 
11, 1930 


W Hoy, J. R. San. Engr., 404 Hildebrandt Bldg., Jacksonville, 
Jan. 27, 1033 
Apr 
||) 
May 
June 
Apr. 
: 
Se 
May 
W Hurp, Cuartes H. Cons. Engr., 1041 Architects & Builders 
Bldg., 333 N. Pennsylvania St., Ind...... 
: 
PW Wituiam W. Water Distribution Engr.. 
= Water & Power, 207 So. Broadway, Los Angeles, Calif. May [xy 
2 PW Horst, Ws. D., C.E. Asst. Engr., City of Winnipeg, 223 
James Ave. Winnipeg, Man., Canada.................. 
— APW Husg, GEorGE A. Treas. & Mgr., Kankakee Water Co., 
a 132 So. Dearborn Ave., Kankakee, Ill................. June [I 
a Hurcueson, C. E. Supt., Light & Water Dept., East Point, 
May 
Apr. 
July 
May 
July 
Jan. 
if 


Joined 
- 15, 19% 
"15, 19% 
27, 1933 
16, 193) 
25, 1939 
25, 1933 
17, 1999 
14, 1939 


19, 1915. 


18, 1925 
17, 193) 
9, 1924 
8, 1923 
3, 1933 
0, 1906 
1, 1914 
3, 1924 
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APW Irwin, Girrorp M. City Engr., City Hall, Victoria, B. C., 

Isaac, F. N. Sect. & Gen. Mgr., Hanford Water Co., Han- 

PW Iwasaki, Tominisa. Water Works Dept., Suidokyoku, 


Jack, Grant R. Commissioner of Works, Township of East 


York, 443 Sammon Ave., Toronto 6, Ont., Canada..... 
JACKSON, C. B. California Water Service Co., 365 B S8t., 

PW JAcKSON, Danie D. San. Engr., Havemeyer Hall, Columbia 

W scenes, “8 W. Supt. of Water Works, 912 Arctic St., Antigo, 


W Jacoss, ‘Jeiabe Cons. Civil Engr., 613-16 Thomson Bldg., 

at Jacoss, NatHaNn B. Vice Pres., Morris Knowles, Inc., 507 

Westinghouse Bldg., Pittsburgh, 

" JacoBs, S. Wittarp. Chem. Engr., 9 E. 41st St., New York, 

P JAcoBsoN, E. E. Chief Engr., Lexington Water Co., 167 N. 
Upper St., Lexington, Ky. 

JACOCKS, GzorcE T. Vice Alco Products, Incorporated, 

220 E. 42nd St., New York, 

Jacques, Henry L. Construction Engr., Dept. of Water & 

Power, 207 8S. Broadway, Los Angeles, 

PW Janzia, ALEXANDER C. Water Bacteriologist & Chemist, 

Filtration Plant, 904-20th Ave., S. E., Minneapolis, 


PW Jarrett, J. M. Box 56, La Fayette, Ga.. 

PW Jarvis, Capt. ALEXANDER C. Water Purification ‘Specialist, 
Jens Kofoedsgade 4, Copenhagen, Denmark............ 
W Jenkins, Davipv. New Jersey Zine Co., Franklin, N. J...... 
PW JENKINS, E. J. Supt. of Distribution, Philadelphia Suburban 

Water Co., 762 Lancaster Ave., Bryn Mawr, Pa.. 
PW Jenxs, Harry N. Cons. San. Engr., 2701 Benvenue Ave., 8 
W J. AntHUR. Supervisor, Water Works Dept., Minne- 
PW —, +e Curis. Municipal Water Works, Council Bluffs, 


Jessup, B. L. State Board of Health, Raleigh, N. C........ 
JETTE, "Jos. A. Engr. Supt., Montreal Water Works, 3302 

W Jevp, BerNarp H. Director, San. Engineering Labs., State 
Division of Public Health, 201 State House ‘Annex, 

PW Jewett, G. H. Dist. Mgr., Builders Iron Foundry, 122 8S. 
JEWELL, Ira H. Water Purification Engr., 201 N. Clinton 

A JEWELL, WituiaMm V. Chief Bookkeeper, Dept. of Streets & 
Public Improvements, 630 Bergen Ave., Jersey City, 

W Jewett, Hersert A. Chief Water & Sewage Inspector, Los 
Angeles County Health Dept., 678 S. Ferris Ave., Los 

P Jounson, Crayton O. Supt., Board of Public Utilities, 
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Joined 

Nov. 6, 1933 
May 12, 1908 
Jan. 9, 1923 
Mar. 31, 1930 
Aug. 18, 1920 
Jan. 31, 1910 
Aug. 7, 1924 
July 30, 1920 
Sept. 17, 1930 
Feb. 5, 1919 
Apr. 5, 1932 
May 9, 1931 
Sept. 8, 1931 
June 1927 


May 5, 1914 
Oct. 14, 1922 


Feb. 9, 1925 
Jan. 26, 1917 
Apr. 15, 1910 


June 3, 1912 
Jan. 1, 1934 


May 25, 1926 


May 12, 1925 
Apr. 12, 1934 
June 6, 1934 


Nov. 10, 1927 


Oct. 19, 1932 
May 18, 1934 


| 
1934 
, 1927 
1921 
1920 
1907 
1927 
1916 
921 


76 ACTIVE MEMBERS 


Jounson, Curtis H. Supt., Oregon Washington Water Serv- 

ice Co., 304 S. Commercial St., Salem, Ore............ 

JouNsON, Epcar W. Asst. Engr., Water Dept., R. F. D. No. 

APW Jounson, HowarpA. 141 Howeland Circle, Danville, Va..... 
P Jounson, Jess B. Supt. of Utilities, Sturgeon Bay, Wis..... 
Jounson, L. E. Engr., Box 1404, Wilson, N.C............... 
Jounson, R. K. Dist. Sales Mgr., Darling Valve & Mfg. Co., 

149 Broadway, New York, N. Y...................2.4. 

W Jounson, Samugt C. Chem. Engr., Dearborn Chemical Co., 
Straus Bldg., Room 1912, Chicago, IIl................ iJ. 

Jounson, W. H. Supt. of Water Works, Harrodsburg, Ky... 

W Jounson, W. Scorr. City Health Dept., Municipal Courts 

PW JouNSTON, E. W. Asst. San. Engr., San. Engineering Div., 
Ontario Dept. of Health, Parliament Bldgs., Toronto, 

Jones, Eart F. Indiana Water Works Co., Greensburg, Ind. 
Jones, H. E. Brunner, Mond & Co., Ltd., Northwich, Ches- 

PW Jones, H. Seaver. Vice Pres., East Jersey Pipe Co., 7 Dey 

W JongEs, Harvey P. Cons. Engr., 1606 Second National Bank 

PW Jones, Hiram F. Supt. of Pumping & Filtration, Elmira 
Water Board, Mamita: Ma Wi. 

P Jones, James E. Asst. Engr., Dept. of Water & Power, Box 
240, Arcade Annex, Los Angeles, Calif................. 

APW Jones, Maurice L. Supt., Water Dept., 368 Washington St., 

PW Jones, Morris 8. Asst. Chief Engr., Water Dept., City Hall, 

Jones, W. B. Sect., James Jones Co., 201 Leroy St., Los 

W Jones, W. N. 15 Hamilton Heath, Tampa, Fla.............. 
JorpAN, Cuas. F. Supt., Water Works, Columbus, Ga....... 
JoRDAN, Frank C. Sect., Indianapolis Water Co., 113 Monu- 
ment Circle, Indianapolis, Ind.......................-. 

PW JorpaNn, Harry E. Chem. Engr., Indianapolis Water Co., 
113 Monument Circle, Indianapolis, Ind................ 

PW Jorpan, Wituiam H. Asst. Supt. of Grounds & Chief San. 
Patrolman, East Bay Municipal Utility District, 512— 

P Josuyn, Ray O. Mgr., Layne Western Co., B. M. A. Bldg., 

JupGE, James H. Dist. Mgr., Neptune Meter Co., 130 N. 

P Jupson, H. T. Portland Mgr., Hersey Mfg. Co., 475 Hoyt 

APW Juutan, Joun. Water Div., Repair Sec., Dewey Ave. & Felix 


PW Kase, Epear P. Gen. Mgr., York Water Co., 42 E. Market 

W Kaun, James M. Sales Engr., International Filter Co., 105 
Reed. Atlantis, Ga....... poles 

P Kaiser, L. 8. Supt., Bureau of Water, 321 City Hall, Port- 
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13, 1917 

7, 1928 
25, 193] 
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18, 1928 


9, 1923 
20, 1931 
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6, 1928 
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30, 1922 
18, 1907 
28, 1938 
8, 1929 
28, 1924 


81, 1931 
14, 1914 


9, 1930 
10, 1911 
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23, 1934 
25, 1929 
9, 1982 
12, 19% 
10, 1917 
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— Jutz, Cuarues E. Treas., St. Louis County Water Co., 6600 
No 
Jan. 
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Kampain, A. C. 808 Lincolnway, Valparaiso, Ind.......... 

P Kanz, Joun. Water Supt., Waitsburg, 
APW Karrr, Stanuey E, Asst. Engr., State Dept. of Health, 
Bureau of Engineering, 303 Keystone Bldg., Broad & 
Vine Sts., Philadelphia, 

Keatine, Cuartes S. Cons. Engr., Room 419, City Hall, 

PW Kuerer, M. Rensselaer Valve Co., 1401 Oliver Bldg., 

APW Keenan, F. E. Supt. of Water Works, Gunnison, Colo....... 
Krenz, R. W. Pacific Coast Mgr., Hersey Mfg. Co., 450 

E. Third St., Los Angeles, Calif....................... 

W Keits, ANTHONY. Supt., Mt. Clemens Water Works, 38 
oross Ave., Mt. Clemens, 

Keity, C.J. Supt. & Treas., Jamaica Water Supply Co., 16120 
—80th Ave., Jamaica, L. I., N. 

W Kurs, F. J. Cons. Engr., 257 Broadway, Troy, 


Kewiner, Timoruy. Supt., Williamsport Water Co., Wil- 

Ketuer, GEorGE J. Sect. & Gen. Mgr., lowa City Water Co., 

P Ketiey, C. H. Supt., Wichita Water Co., 301 N. Main St., 
P Kettner, Hueu. Chief Engr., City Water Works, 74 Moy 
Ave., Windsor, Ont., 
W Ketioce, James W. Bacteriologist & Chemist, State Lab- 
oratory of Hygiene, Raleigh, N. C..................... 

P L. P. Megr., ‘Triple-A’ Protective Coatings Dept., 
Quigley Co., Inc., 56 W. 45th St., New York, N. Y..... 

PW Ke so, GivBert L. 417 Chestnut St., Greensburg, Pa....... 
AW Kempxey, Auaustus. Cons. Engr., 416 Hobart Bldg., San 

APW Toeopore R. Engineering Editor, ‘American 
City,’’ 470 Fourth Ave., New York, N. Y.............. 
W ene | C. Civil Engr., 543 Call Bldg., San Francisco, 

APW Kennepy, Rosert C. Chief Designing Engr., East Ba 
Municipal Utility District, 512—16th St., Oakland, Calif. 
PW Kewnnon, James H. Managing Engr., Bureau of Water, 416 
City-County Bldg., Pittsburgh, Pa.................... 
Keoan, Wm. J. Asst. Engr., Dept. of Water, 9350—209th St., 
PW Kepner, Dana E. Megr., Denver Office, Pacific States Cast 
Iron Pipe Co., 1925 Blake St., Denver, Colo............ 
PW Ker, Merte F. Engr., Township of Stamford, Niagara Falls, 

BE. M: ‘Sullivan, Inds. :. . 
Kers.akeE, JAMES E. Chemist & Bacteriologist, With Nicho- 
_ s. Hill, Jr., Cons. Engr., 112 E. 19th St., New York, 
APW KercuaM, VALENTINE O. Gen. Mgr., Stamford Water Co., 
51 Summer Samford, Conn.) . 
W Krenz, Joun A. Vice Pres., Mathieson Alkali Works, Inc., 
250 Park Ave., New York, N. Y..................--4055- 

W Kiker, Joun E., Jn. Layne-New York Co., 92 Liberty St., 
Kititam, Etson T. Designing Engr., With Alexander Pot- 
ter, Cons. Engr., 50 Church St., New York, N. Y...... 
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APW Samuret E. Supt., Distribution Section, Water 

Division, 20 Somerset St., Boston 
KILLEBREW, A. R. Supt., Water W orks, Box 22, Blakely, Ga... 

KILLIAN, PAUL. Supt., Peoples Water Service Co., Bruns- 

KIMBALL, Joun H. Acct. -Sect., East Bay Municipal Utility 

W Kimpatu, W. P. Instructor in Civil Engineering, Thayer 

School of Civil Engineering, Dartmouth College, Han- 


AP Kiveman, "Horace. Commissioner & Supt., Water Dept., 
eee hs Joun F. Chemist, 173 Lander St., Newburgh, 
Kinzer, A. L. Water Supt., 
W KIRcHOFFER, WittiaM G. San. & Hyd. Engr., 22 N. Carroll 
PW KIRKPATRICK, WILLIAM. Supt., Filter Plants & Water Distri- 
bution, Water & Sewerage Board, Water Engr’s. Office, 
Cross Roads P. O., Jamaica, B. W. I. 
PW Kircuen, H. B. Mer., Watsonville City Water Works, 
Krvari, A. M. ’ Pacific Coast Mgr., The Dorr Co., 108 W. 6th 
W Kuaus, Frep J. City Engr., 205 City Hall, Sacramento, Calif. 
Kugin, Wituiam I. Cons. Engr., 21 Maple Terrace, East 
KLINGER, Oxiver C. Editor, Oildom Publishing Co., 1217 
Hudson Boulevard, Bayonne, kt. 
KneEkEN, A. H. Seranton-Spring Brook Water Service Co., 
135 Jefferson Ave., Scranton, 
KNICKERBACKER, JOHN, C.E. Pres. vitddy Valve Co., 86 First 
PW KwnigsEt, OBeRINGENIEUR. Hansa-Ufer 1, Berlin, N.W. 87, 
APW Knient, Cuartes E. Civil Engr., 7310 Woodward Ave., 
APW G. WEBBER. Mgr., Natrona Water Co., Natrona, 
PW Know es, Ciarence R. Supt. of Water Service, Illinois 
Central R. R. Co., 6627 Woodlawn Ave., Chicago, Ill 
W. City Engr., City Hall, Johnstown, 
APW K. Cons. Engr., 25 Warfield St., Montclair, 
W Knox, W.H. Asst. Engr., State Dept. of Health, Columbus, O. 
H., JR. Cons. Engr., 821 Rowan Bldg., 458 S. 
Spring St., Los Angeles, Calif.. 
W Koon, Ray E. Stevens & Koon, Cons. ‘Engrs., Spalding 
APW KopeE.Man, "THomas. Draughtsman, Municipal Water Dept., 
City’ 4 
Koster, Roy F. 414 W. Adams St., Los Angeles, Calif.. 
W KRAMER, WarRrREN A. Chem. Engr., Chain of Rocks Plant, 
St. Louis Water Dept., 34 E. Grand Ave. , St. Louis, Mo. 
APW Krausez, Joun W. Supt. of Water, Brookfield, Ill........... 
KRIgGSHEIM, Heinricu. 200 W. 86th St. .. New York, Nil 
APW Koester, Joun H. Supt., Water Works, 370 Naymut St., 
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25, 1915 


June 12) 1929 
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Dec. 
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15, 1934 
17, 1916 


22, 1930 
16, 1934 


31, 1923 


1, 1934 
16, 1924 


22, 1931 
2, 1915 


1, 1913 
11, 1931 

8, 1911 
24, 1913 
31, 1930 
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4, 1913 


y 20, 1980 


8, 1900 


17, 1921 


1, 1934 
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18, 1934 
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P Koniex, W. A. Supt., Water Div., 2903 N. 26th St., Tacoma, 
Wash 


P KuNKLE, CHARLES W. Supt., 
AP Kuranz, A. P. Supt., Water Dept., Waukesha, Wis......... 
Kypp, Pau M. Sect., Jamaica Water Supply Co., 161—20 
W Laase, WituiaM F. Asst. Engr., Dept. of Water Supply, Gas 
& Electricity, New York City, 142—26 32nd Ave., Flush- 


APW LaBoon, ag F. Cons. Engr., 346 Bowerhill Road, Pitts- 


W LassapP, Water Supt., Longview, Wash............... 
La Dus, WENDELL R. Chief Engr. & Acting Supt., Bureau 

of Water Supply, Municipal Bldg., Akron, O.. 
LaFLIN, ALBERT A. Water Works, St. Stephen, 
PW Larrentere, Teo. J. San. Engr., Board of Health of Prov. 
of Quebec, 59 Notre Dame, East, Montreal, Que., 
APW Lampert, Cart F. Burns & McDonnell Engineering Co., 
107 W. Linwood Blvd., Kansas City, Mo............... 
Lame, H. N. City Engr., City Hall, Salina, Kans.......... 
Lamonp, A. W. Water Analyst, Alexandria Water Co., 4 
Lamp.ey, J. H. Mgr., Board of Water Commissioners, Hen- 
PW Lanz, D. Arnotp. Asst. Engr., Los Angeles Dept. of Water 
Power, 1349 Winchester ’Ave., Glendale, Calif........ 
LANE, FRED W. Water Works, 1132 Locust St. i Petersburg, 


PW Lane, Franxuin. Chemist, Feedwaters, Inc., 140 Cedar St., 


Lana, O. H. Cons. Engr., Moultrie, Ga.. 

W LANGELIER, Witrrep F. Assoc. Prof. of San. Engineering, 
U niversity of California, Berkeley, Calif............... 
Larkins, Tuomas H. Supt. of Filtration, 422 Vine St., East 
W Larmon, FRANK P. Chief Engr., West Virginia Water Service 
Co., 179 Summers St., Charleston, <> 
LASELL, Frep B. Chemist, Metropolitan Utilities District, 
3023 Bondesson St. , Omaha, US 
PW Lassitrer, Leroy San. Engr., Consolidated Board of Health, 
Lasso, ALFREDO F. Ing. Civ., Obras Sanitarias de la Nacion, 
W Laturop, THoMas R. Asst. San. Engr., State Dept. of Health, 
P Laver, C. O. Pres. & Gen. Mgr., Gardiner Electric Light & 
APW LavRENcENA, ALBERTO 25 de Junio Street 262, Parana, 
PW Laurer, Cart J. Chief Chemist, Washington Filtration 

Plants, Dalecarlia Filter Plant, Washington, D. C.. 

W Lavrz, W. E. Sect. & Mgr., Pekin Water Works, Pekin, Ill. 
PW LAVELLE, Joun. Asst. Supt., Meters & Services, Dept. of 
Water & Power, Box 240, Areade Annex, Los Angeles, 
PW Lawtor, Francis D. H. Supt., Citizens Water Co., Burling- 
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Joined 


Aug. 


June 
Oct. 


Dec. 


27, 1924 


11, 1924 
27, 1931 


22, 1931 


28, 1924 
23, 1923 


Dec. 13, 1927 


31, 1934 
10, 1920 


24, 1916 


. 16, 1930 
8, 1931 


. 16, 1932 
28, 1926 
. 30, 1931 


7, 1925 


15, 1930 


29, 1933 


28, 1923 


20, 1929 


. 17, 1914 
. 25, 1934 


25, 1926 


. 26, 1917 
10, 1925 


13, 1931 


. 21, 1928 


13, 1922 


. 14, 1915 


. 29, 1932 


10, 1906 


ned 
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5, 1934 May 
7, 1916 
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80 ACTIVE MEMBERS 


W Lawrence, Freperick H. 145 W. Sharpnack St., German- 

PW Lawrence, Rosert L., Jr. Supt. & Chief Engr., Water 
Works Dept., City Hall, Nashville, Tenn.............. 

PW Lawrence, Wittarp C. Supt. of Filtration, Baldwin Fil- 
tration Plant, Fairmount Road, Cleveland, O.......... 

Lawson, J.G. Supt. of Water Works, Bethel, N.C.......... 

W Lawron, Ratew W. Civil Engr., 137 North Van Ness Ave., 

PW Lea, Witu1amS. Cons. Engr., 1226 University St., Montreal, 

Leacu, Harry R. Hyd. Engr., Box 184, Slingerlands, N.Y... 

W Leany, Harotp W. San. Bacteriologist & Chemist, School 
of Medicine & Dentistry, University of Rochester, 

W LEARNED, ALBERT P. Asst. Engr., Black & Veatch, Cons. 
Engrs., 701 Mutual Bldg., Kansas City, Mo............ 

LesoLp, GeorGe. Supt. of Meters, Hackensack Water Co., 
624 Park Ave., Weehawken, 

A Lecuner, Bernarp J. Sect. & Treas., Commissioners of 
Water Works, 701 French St., Erie, Pa................. 

PW LeppEN, Ernest M. Sect. & Gen. Mgr., Sea Cliff Water Co., 
404 Fourth Ave:, New York, N. 

W Les, Cuartes H. Cons. Hyd. Engr., 58 Sutter St., San Fran- 

Leg, Scorr M. Supt., City Water Dept., 58 Newman Ave., 

W Leet, J.N. Supt. Water Dept., North East, Pa............. 
PW Supt., Water Filtration Plant, Winnetka, 


LenaaRDT, Lawrence G. Commissioner of Public Works, 
Leonarp, JamMEs M. Supt., Virginia & Gold Hill Water Co., 

W Leonarp, W.D. Megr., Water, Light & Gas Plants, 101 N. Main 

W Leopotp, F.O. Pres., F. B. Leopold Co., Inc., 422 First Ave., 

W Le Sage, THomas W. 9577 La Salle Road, Ville La Salle, 

W Lesuiz, James. Canadian Fire Underwriters Association, 
Coristine Bldg., Montreal, Que., Canada............... 

W Levy, A. G. Engr. of Construction & Surveys, 1556 Ansel 
Road, Suite 14, Cleveland, 

P Lewis, Atvin M. Asst. Supt., 323 County-City Bldg., Seat- 

PW Lewis, Geo. A. Hydrographer, Box 47, Independence, Calif. 
APW Supt., Yorba Linda Water Co., Yorba Linda, 

W Lewis, J 7 - Dept. of Public Works, 54 Court St., Roches- 


Joined 
Mar. 5, 19% 
June 28 1934 


June 17, 19% 
Nov. 23, 1932 


July 10, 1996 
Jan. 26, 19% 
Aug. 9, 1932 
May 15, 192 
Mar. 13, 1925 
July 31, 1929 
Apr. 5, 1912 
Mar. 21, 1912 


June 6, 1927 
May 4, 1911 


May 26, 1930 
June 7, 1904 
Mar. 6, 1923 
Mar. 31, 1932 
June 10, 1920 
May 10, 1930 
July 21, 1922 
Apr. 9, 1930 
Apr. 24, 1916 
May 5, 1920 
May 17, 1910 


: 
| 
— 
— 
W Leisen, THEeopore A. Gen. Mgr., Metropolitan Utilities Dis- 
ae trict, Utilities Bldg., Harney & 18th Sts., Omaha, Neb... 
— APW Lenpatit, Harry N. Engineering Dept., Rutgers College, 
_ W Lenert, Louva G. Chief Engr., State Board of Health, Jack- 
Jan. 31, 1929 
ee Mar. 4, 1930 
July 17, 1934 
ae Oct. 31, 1929 
— Feb. 18, 1921 
ane W Lippy, Franx D. Chemist, Kalamazoo Vegetable Parch- 
ment Co., Kalamazoo, Mich........................... May 23,1 


oined 
5, 10% 
28, 1034 


17, 1995 
23, 1939 


10, 195 

9, 1939 
15, 1922 
13, 1925 
31, 1929 
5, 1912 
21, 1912 


6, 1927 
4, 1911 


26, 1930 
7, 1904 
6, 1923 
31, 1932 
0, 1920 
0, 1930 
1, 1922 
9, 1930 
4, 1916 
5, 1920 
7, 1910 
1, 1929 
1930 
7, 1934 
1, 1929 
1921 
, 1923 


AMERICAN WATER WORKS ASSOCIATION 


i Limp, JounM. Chief Chemist, Western Australia Government 

Railways, Midland Junction, W. Australia............... 

W Linpsten, H. C. Dist. Mgr., Wallace & Tiernan, Ltd., 301 

Bank of Hamilton Bldg., Winnipeg, Man.., Canada..... 

Linatey, Ratpw G. City Engr., 33 City Hall, Worcester, 
M 


W Liver, Louis E.H. City Engr., Joliette, Que., Canada...... 
a ; Water Works Associa- 


LocuripGg, Erpert E. Engr., Water Dept., P. O. Box 1238, 
Lorron, H. M. Gen. Mgr. & Treas., Columbian Iron Works, 
LonerGan, G. J. Town Engr., P. O. Box 395, Buckingham, 
APW Lone, Jonn 8. Supt. of Water, Tampa, Fla................. 
Lonatey, F. F. Lock Joint Pipe Co., P. O. Box 21, Ampere, 

N 


APW Lowa, %. E. Water Works Supt., P. O. Box 388, Bristol, 

PW Lovejoy, J.W. Supt., Water & Light System, Laurens, S. C... 
PW Lovesoy, Wm. H. Supt. of Filtration, Crescent Hill Plant, 
Louisville Water Co., Louisville, Ky................... 

W Lovetanp, Cuester H. Cons. Engr., 1010 Bank of Italy 
Idg., San Francisco, Calif.........0 

PW Lower, J. R. Chemist-in-Charge, Water Works, Bucyrus, O. 
AW LowrTuHER, Cons. Engr., 723 Colorado Bldg., Den- 

APW Luce, Artuur T. Federal Water Service Corp., 27 William 

W Lurppotp, G. T. Dist. Mgr., Wallace & Tiernan Co., Inc., 
304 Hohm Bldg., 3923 W. 6th St., Los Angeles, Calif... . . 

Lunp, Cart. Director of Water, 107 City Hall, 65 Niagara 

LuUNDELL, GEorGE R. Asst. Chemist & Bacteriologist, Frid- 

ley Filtration Plant, Minneapolis, Minn................ 

Lutuer, Rosert W. Supt., Water Work:, Box 38, Elizabeth 
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Apr. 
Dec. 
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Feb. 
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July 
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Mar. 
May 


July 
Oct. 
July 
Jan. 
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Sept. 


Apr. 
June 
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Sept. 


June 
Apr. 
Feb. 
Apr. 
Aug. 


Jan. 
June 


. 17, 1927 


27, 1928 
30, 1929 
13, 1929 


22, 1929 
13, 1934 


24, 1903 
15, 1930 
31, 1930 
10, 1906 
25, 1895 


20, 1933 
31, 1933 


18, 1907 
28, 1931 
28, 1928 
19, 1926 
12, 1908 


20, 1923 
16, 1930 


4, 1908 


22, 1924 
28, 1927 


21, 1921 
10, 1919 
16, 1924 
30, 1930 
8, 1927 


11, 1930 
8, 1921 


_ 13, 1931 


17, 1926 
1, 1927 


| 
| 
| 
S| PW Link, Erwin. Director, City Water Works, Hohnestr. 27, 
> tion, 305 Cutler Bldg., Rochester, N. Y................ Hl 
LirTRELL, James J. Supt., City Water Works, 130 8S. Main 
LIVINGSTONE, J. 8. Supt. of Water Works, Mount Forest, 
LonGweELL, Joun S. Chief Engr. & Gen. Mgr., East m7 f 
; Municipal Utility District, 512—16th St., Oakland, Calif. 
APW Loses, James R. Engr. & Supt., Water Works, 65 Main St., 
W Loveuran, James F. Civil Engr., 292 Fair St., Kingston, 
APW Lounsspury, Wm. C. Gen. Mgr., Superior Water, Light & 
Power Co., Superior, Wis. 
| 
Luruy, Frep. Chief Engr., Water Dept., Orange, N. J....... 
Lysroox, W. M. Civil Engr., 407 Victoria St., Greensboro, _ 
W Lyux, N. B. Scranton-Spring Brook Water Service Co., 135 
Jefferson Ave., Scranton, June 
PW Ly.gs, Josppu E. Chemist, Filtration Plant, Tampa, Fla.... Jan. 
P Lyncu, ToomasC. Supt., Meter Dept., Water Works, Dewey a 
Ave. & Bloss St., Rochester, N. Y...................-.. Feb 


82 ACTIVE MEMBERS 


Corp., 22 E. 40th St., New York, N. Y................. 

PW Mases, Wittiam C. Chief Engr. Indianapolis Water Co., 
113 Monument Circle, Indianapolis, Ind................ 

AP MacDonatp, C.C. Asst. Treas., West Virginia Water Service 
Co., 814 Peoples Bank Bldg., Charleston, W. Va........ 
MacDonatp, Epwarp. Foreman, Water Dept., Melvindale, 


W Macg, O. E. Chief Chemist, Chesapeake & Ohio Ry. Co., 
Room 407, C. & O. Station, Huntington, W. Va........ 

APW Macxsey, Henry V. Supt. of Public Works, City Hall, 


O. 300 McMillan Park Drive, Washing- 
W Marritt, Date L. Gen. Mgr., Munic. Water Plant, Des 


PW Marritt, Howarp C. Cons. Chemist, 526-l1lth St., Des 

P Macer, W. G. Supt., Water & Light Dept., P. O. Box 452, 

W Maauie, WinrieLp 8. Chemist in Charge, Filtration Plant, 

W L. Prof. of Munic. Engineering, Queens 
University, Kingston, Ont., Canada................... 

PW Mattay, P. D. Gen. Mgr., Transite Pipe Dept., Johns- 
Manville Corp., 22 E. 40th St., New York, N. Y....... 

W Matmros, Cuares, Jr. Supt. of Water, Highland Park, N. J. 
Matong, James J. Supt., Bureau of Water, Municipal Bldg., 
Matoney, Tuomas. Trustee, City Water Works, Council 

W Mananan, Eimer G. Cons. Engr., 445 Gramatan Ave., 

PW ore. Patrick. Supt., Water Works, Briarcliff Manor, 


PW Manock, Foster. Reliable Iron Foundry, 1583 Fishburn St., 

PW MansrFieLp, Myron G. Div. Engr., Morris Knowles, Inc., 
507 Westinghouse Bldg., Pittsburgh, Pa................ 

AP Manson, A. B. Gen. Mgr., Public Utility Commission, Strat- 

P Marcuant, Orson H. Blair & Marchant, Inc., 100 Crown St., 
P. O. Box 236, New Haven, Conn...................... 
Maroney, C. P. Pres., Board of Water Commissioners, 9th & 
King Bts., Wilmington, Del: 


Feb. 


Joined 
— Cle Lynn, A. B. Megr., South Pittsburgh Water Co., 238 Browns- 
ville Road, Pittsburgh, May 81, 193 
a PW Lyon, A.S. Supt. of Public Works, Rocky Mount, N.C...... Dee. 8199 
APW Maans, Artuur J. Construction Engr., Johns-Manville 
Dee. 19, 194 
Oot: 
— Aug. 10, 1932 
W MacDonatp, Emmett. Mgr., Illinois Water Service Co., 
 ——- PW MacDonatp, Geo. L. Asst. Engr., Wallace & Tiernan, Ltd., 
a Bi 278 Spadina Road, Toronto, 12, Ont., Canada.......... Oct. 23, 1933 
oe ; PW MacDonatp, W.E. City Water Works Engr., 21 Fourth Ave., 
May 8, 1917 
oe Aug. 14, 1933 | 
— May 2%, 194 
May 25,1 
Apr. 2, 1918 
May 10, 1930 
Feb. 28, 1923 
: Mar. 7, 1934 
Feb. 28, 1934 
Jan. 4, 1929 
Mar. 26, 1934 
“4 : Mar. 27, 1930 
June 8,199 | 
May 27, 1924 
i P Mansert, Cat R. Construction Engr., East Bay Municipal 
oo. Utility District, 512-16th St., Oakland, Calif........... Aug. 24, 1933 
oe W Maneun, L. B. Chemist in Charge, Water Purification, 
es AP Manninea, R. G. Supt., Water Dept., 1111 Madison St., 
Lockport, ... May 22, 1934 
— Nov. 7, 1982 
June 11, 1924 
Feb. 15, 1930 
Mar. 19, 1980 


AMERICAN WATER WORKS ASSOCIATION 


Marquis, J.K. Engr. in Charge of Plant, Spartanburg Water 

Works, R. No. 2, Chesnee, 8. C..............-......... 

Mars, A. D., Jr. Mer., Neptune Meter Co., 1700-15th St., 

A Marsnatt, G. A. Chief Clerk, Bureau of Water Works, 108 

W Marsa tt, L. A. Supt., Division Filtration Plant, Division 

Ave. & W. 32nd St., Cleveland, O...................... 

W Marston, Frank A. Cons. Engr., Metcalf & Eddy, Cons. 

Engrs., 1300 Statler Bldg., Boston, Mass............... 

Martin, J. Supt., Water Dept., Tarboro, N. C.......... 

PW Martin, Mies H. Water Works Engr., Weston, W. Va...... 

Martin, Put J., Jr. City Water Supt., 224 N. Highland 

AP ery =Or- R. H. Supt. of Water Works, Sudbury, Ont., 
C 


MarrINDALE, R. W. Pacific Coast Mgr., United States Pipe 
& Foundry Co., 907 Monadnock Bldg., San Francisco, 


W Martinez, Rotanpo A. Cons. Engr., Obispo No. 59, Havana, 


W Massinx, A. Chemist & Bacteriologist, Central Laboratory 
of Holland, Utrecht, 


State Hygienic Laboratories, lowa City, Iowa......... 

AP Matuews, F. Rockwe.u. Water Supt., Mount Kisco, N. Y... 

PW Matuews, W. W. 1510S. 2nd St., Aberdeen, 8. D........... 

PW Marte, Husert P. T. Commercial Engr., Worthington Pump 
& Machiner woe Harrison, N. J 

W Marrer, L. D. Dist. Engr., State Dept. of Health, Kirby 

Health Center, Wilkes-Barre, Pa.....................-. 

AP MatrueEws, [rRvING EK. 43 Harding Road, Rochester, N. Y... 

Martroon, STaNLeEY F. Cast Iron Water Pipe Inspector, The 

Co., 529 Central Bldg... Los Angeles, 

Mavcu, Turo. C. M. Supt., Pumping Stations, Indianapolis, 

P Maupin, Tuomas J. Supt. of Pipe Line, R. 1, Box 147 A, 

Mavzy, Anprew B. Chief Engr., Bureau of Water, City 

Mavis, Freperic T. Assoc. Dir., Iowa Inst. of Hyd. Re- 

search, Acting Head of Dept. of Mechanics & Hydraulics, 

State Univ. of Iowa, Iowa City, Iowa................. 

W Maxwe Donatp H. Principal Asst. Engr., Alvord, Burdick 

& Howson, Cons. Engrs., 1401 Civic Opera Bldg., 

W May, Cuartes E. Supt. of Water Works & Public Property, 

AP Mayer, Epwarp B. Asst. C. E. Dept. of Water & Power, 

207 S. Broadway, Los Angeles, Calif................... 


83 
Joined 

July 14, 1930 
Dec. 16, 1926 
Apr. 16, 1930 
May 26, 1921 
Tuly 1930 
July 1, 1934 
Mar. 26, 1931 
Sept. 30, 1929 


Nov. 8, 1923 
Dec. 20, 1927 


Sept. 3, 1924 
Nov. 6, 1924 


May 7, 1917 
July 20, 1921 
Nov. 15, 1929 
May 23, 1934 
Jan 1984 
Nov. 18, 1925 
July 26, 1913 
May 3, 1923 
May 25, 1919 
May 26, 1930 
Dec. 29, 1924 
May 22, 1934 
Dec. 8, 1922 


Oct. 23, 1925 


Feb. 15, 1917 
Jan. 31, 1933 
Oct. 31, 1929 


ined 
31, 1939 
8, 1923 
2, 1934 
19, 1924 
23, 1929 
0, 1932 
7, 1904 
3, 1933 
8, 1917 
| 
Supt. of Water & Light Dept., Marshfield, 
W Marx, C. D. 357 Kingsley, Palo Alto, Calif................. P| 
, 1918 W Mason, 8. J. Engr. & Supt., Water Works, Perth Amboy, 
» 1930 APW Martner, Epwarp K. Cons. Civil Engr., = estern 
, 1923 W Martueson, D. H. Chemist & Bacteriologist, Beach Filtra- 
tion Plant, Box 86, R. R. 5, Hamilton, Ont., Canada. ... 
, 1934 Martuews, Everett R. Chemist, Water Laboratory Division, f 
1929 
1934 
1930 
1909 | 
1924 
1933 a 
1934 
1932 | 
1924 
930 | 
930 
a 


84 ACTIVE MEMBERS 


APW McA.ary, ALLAN. Supt. & Treas., Camden & Rockland 
Water Co., Box 151, Rockland, "Me.. 
APW McAmts, JAMES W. Supt. of Water Works, Greeneville, Tenn, 
McARTHUR, J. W. Gen. Supt-Sect., Eugene Water Board, 
McCaFFREyY, Wn. A. Supt. of Water Works, 191 E. 6th St., 
APW McCartuy, Owen A. Supt. of Water Supply, Michigan & 
Schaefer Roads, Dearborn, Mich...................... 
McCaskeEy, AMBROSE. E., Jr. West Virginia Water Service 
McCueary, E. L. Supt., Silverton Water Commission, Sil- 
McCLELLAN, THomas D. United Piece Dye Works, Lodi, N. J. 
PW McCuenanan, W. T. Senior Civil Engr., Sanitary District of 
Chicago, 6218 University Ave., Chicago, 
McCurntock, 8. L. D. Dist. Sales Mgr., Badger Meter Mfg. 
Co., 412 Wabash St., Mattoon, Ll.. 
McCuvre, Ira E. Supt. of Water W orks, Columbus, Mont.. 
W McCrapy, MacHarvey. Chief of Laboratories, Quebec 
Provincial Bureau of Health, 59 Notre Dame, E., 
PW McCrong, Donatp G. Filtration Plant Supt., E. B. Eddy 
Co., Hull, Que., Comets - i 
PW McCorpy, H. S. R. Chief Engr., Philadelphia Suburban 
Water Co., 762 Lancaster Ave., Bryn Mawr, Pa........ 
McCurpy, Howarp. City Engr. & Supt. of Water Works, 
4305 Santa Fe Ave., Vernon, Calif..................... 
APW McDonatp, Rotanp G. Village Engr., Municipal Bldg., 
McDonne.t, Rosert E. Burns & McDonnell Engineering 
Co., 107 W. Linwood Blvd., Kansas City, Mo} . es 
McDoweLL, Francis B., JR. Asst. Mer. & Engr., Com- 
missioners of Public Works, Charleston, 8. C........... 
McEvoy, J. W. Supt., Water Works, Dubuque, lowa........ 
APW McFaut, W.L. City Engr. & Mgr. of Water Dept., City Hall, 
McGariG._E, J. A. Busfield MeLeod, Ltd., 73 Adelaide St., 


W., Toronto, Ont., Canada. . 
A Wm. J. Treas. Inter-state Water ‘Co., 203 N. 
Jackson St., Louisville, 
meee F. A. Cons. Engr., 264 Bay State Road, Boston, 


Wm. L. Provincial Secretary’s Dept., Prisons & 
Reformatories Branch, Parliament Bldgs., Toronto, 

McKay, Gr orGE, Jr. Pres., The Leadite Co., Girard Trust 

Co. Bldg., Philadelphia, eee 
McKEnna, Francis C. Chemist, C. & O. Ry. Co., 1131-9th 

PW McKinnon, R. W. Chief Engr. of Reclamation, Province of 
Manitoba, Winnipeg, Man., Canada................... 

P McLaveuun, H. L. Salesman, National Meter Co., 1310 

PW McLavueGuauin, Pur L. Div. San. Engr., West Virginia Water 
Service Co., 183 Summers St. Charleston, W, Vib. 

APW McLgav, R. F. Supt. of Water Dept., Walla Walla, Wash.. 
McLegop, J. A. Asst. Chief Inspector, Bureau of of Engineering, 
State Board of Health, Raleigh, N. C.. wil 


Joined 


Apr. 18, 1999 


Apr. 25, 1933 
June 21, 192) 
Mar. 3, 1927 
July 1, 1934 


June 6, 1934 
Aug. 28, 1994 


Apr. 7, 1914 
Mar. 2, 1934 
Mar. 27, 1925 
Apr. 7, 1916 
May 31, 1933 
July 16, 1927 
Dec. 29, 1925 
Aug. 6, 1931 
May 25, 1913 


June 25, 1929 
May 13, 1919 


Mar. 8, 1924 
Jan. 1, 1933 
Apr. 5, 1912 | 


May 12, 1914 


Apr. 20, 1934 
Apr. 9, 1930 
Dec. 5, 198 
Apr. 16, 1934 
Mar. 10, 1926 


July 12, 193 
June 29, 1928 


Apr. 23, 1924 


i 
i 

: 

= 

Pt. 12, 192) 

é 
ip 

: 


18, 192 
12, 199] 


25, 1933 
21, 192) 
3, 1927 
1, 1934 


6, 1934 
28, 1924 


7, 1914 
7, 1916 
31, 1933 
6, 1997 
9, 1925 
6, 1931 
5, 1913 


5, 1929 
3, 1919 


8, 1924 
1, 1933 


5, 1912 


2, 1914 


), 1934 
J, 1930 
1928 
3, 1934 
), 1926 


1928 
}, 1928 


}, 1924 


AMERICAN WATER WORKS ASSOCIATION 


McLure, J. H. City Engr., Chester, 8. C................... 

PW McManamna, T. L. Civil Engr., 212 Duplex Ave., Toronto, 

W McMiutan, J. A. Mgr. of Water Works, Charlottetown, P.E. 
C 


AP McMit1an, W. Bruce. Cons. Engr., Box 224, Palo Alto, Calif. 

W McNamer, Ropert L. Shoecraft, Drury & McNamee, State 

Savings Bank Bldg., Ann Arbor, Mich................. 

AP McQueen, Leo E. Supt., Board of Public Works, Coldwater, 
Mich 


Meeker, W.L. Supt., Water Works Co., Clinton, Iowa...... 
PW Meuien, Artuur F. Filtration Engr., Columbia Heights 
Filtration Plant, Minneapolis, Minn................... 

Metion, T. A. Pres., Kensington Water Co., 2112 Oliver 
Bldg., P. O. Box 1114, Pittsburgh, Pa.................. 

Me tToN, J. P. Mgr. of Water Works, Ashland, Va.......... 
Metvin, M. M. State Board of Health, Raleigh, N. C....... 
Meng, B. B. Supt. of Water Works, Winnsboro, 8. C....... 

W Mentz, Henry A. Cons. Engr., Lock Drawer No. 929, Ham- 

W MercxEL, F.G. Wallace & Tiernan Co., Inc., P. O. Box 178, 

PW Merepitu, E. P. Supt., Water Works, Washington, N. C.... 
MERRIMAN, THADDEUS. Cons. Engr., 611 W. 110th St., New 
Meraeitt, Witt D. Supt., Water Dept. & City Engr., Mount 
MERRYFIELD, FrEpD. Asst. Prof. of Civil Engineering, Oregon 
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Rapp, Witutiam M. Supt., Construction & Distribution, 


Ratuer, C. P. Vice Pres., Alabama Water Service Co., 
American-Traders Bldg., Birmingham, Ala............. 

Ratuert, F. A. Supt. of Water Works, Junction City, Kans... 
APW Ratuirr, Emmett M. Civil Engr., Box 522, Fayetteville, 


APW M. Megr., City Water & Light Plant, Jones- 

W ReEpFErn, W. Buane. James, Proctor & Redfern, 1004 Ex- 
eres Life Bldg., 36 Toronto St., Toronto 2, Ont., 


Joined 

Sept. 30, 193) 
Oct. 27, 192) 
May 12, 19 
Jan. 30, 1928 
Jan. 22, 1931 
Dec. 8, 197 
June 10, 1939 
June 6, 1927 
May 20, 1930 
July 29, 1930 
May 20, 193) 
Feb. 7, 192 
Mar. 2, 1934 


Oct. 26, 1921 
May 18, 1914 


Feb. 19, 1920 
Oct. 13, 1931 


Nov. 15, 1927 
Feb. 20, 1931 


June 6, 1927 
June 29, 1934 
July 3, 1984 


June 16, 1920 
Feb. 238, 1932 


May 17, 189 


May 15, 1930 
Oct. 9, 1928 


Sept. 30, 1929 
Sept. 30, 1929 
Apr. 30, 1930 
Jan. 18, 1934 


Nov. 12, 1919 


— APW Proctor, Rate R. Field Engr., Dept. of Water & Power, 
a 207 South Broadway, Los Angeles, Calif............... 
ae Proxorierr, S. T. Executive Engr., Drainage & Water 
Works,'Gwaliaty India... al 
is PW Provost, ANprew J., Jr. San. Expert & Hyd. Engr., 39-41 
W. 88th New York, No 
a PurcELL, Hueu é. Mer., Hugh G. Purcell Co., 304 Colman 
aa PW Purce.t, Lez T. Analyst, North Jersey District Water Sup- 
ply Commission, Wanaque, N. 
Putnam, Esen F. Pres., Greenwich Water Co., 253 Green- 
— wich Ave., Greenwich, 
W Putnam, James W. Iron Works Megr., John Lysaght, Ltd., 

io ae Casilla Correo 329, Buenos Aires, Argentina........... 

a APW Quia.ey, Lewis A. Supt., City Water Works, 2611 S. Adams 

eS ae APW Quitry, Parricx. Asst. Engr., Dept. of Water Supply, Gas 
i & Electricity, 601 W. 163rd St., New York, N. Y....... 
PW Quirx, Harotp E. Hyd. Engr., Dayton-Dowd Pump Co., 
3807 Keokuk St., St. Louis, Mo............ 
— PW Raas, Franx. Chemist & Bacteriologist, Fridley Filtration 
— W Race, JoserH. Devonshire Hospital, Buxton, England...... 
— W Ravcuirre, Joun L. Chemist, Elizabethtown Water Co., 
ee a Consolidated, 535 Trotter Lane, Elizabeth, N. J....... 
PW Rarrety, J.S. San. Engr. of Hamilton County, Court House, 
ae Room 549, Hamilton County Court House, O.......... 
a PW Rainey, Ciarence M. Water Supt., 735 W. Bonneville St., 

AP Rainwater, J. E. Supt., Water Works, Cedartown, Ga....... 
ae Ramey, H. P. Asst. Chief Engr., Sanitary District of Chi- 

PW Ramspy, JoHN L. Supt., Water Works, Rocky Mount, Va... 
ae RanDLeETT, Frep M. Robert W. Hunt Co., 251 Kearny St., 
i: a P Reap, Geo. Meter & Service Supt., Dept. of Water & Power, : 
| Box 240, Arcade Annex, Los Angeles, Calif............. 
oe = PW Reap, MitesH. Asst. Engr., Simplex Valve & Meter Co., 68th 


loined 
80, 193) 
27, 1922 
12, 190g 
30, 1928 
22, 1931 
8, 1927 
10, 1939 
6, 1927 
20, 1930 
29, 1930 
20, 1930 
7, 1922 
2, 1934 


6, 1921 
8, 1914 


9, 1920 
3, 1931 


1927 
), 1931 


), 1927 
, 1934 
1934 


1920 
, 1932 


, 1899 


AMERICAN WATER WORKS ASSOCIATION 


W Reep, Crarence H. Asst. Chemist, Metropolitan Water 

Works, Framingham, Mass................. 

P Resp, M. J. Sect., Diesel Engine Mfrs. Association, 2 W. 

45th St., New York, N. Y......... 

{PW ReEepER, ARTHUR L. Engr., Designing Div., Bureau of Water, 

P Rercnarpt, H. G. Supt., City Water Dept., Watertown, 
Wi 


Reitty, Georce W. Bellingham, Wash..... 
APW Reinnarpt, Harry. Vice-Pres., The Loveland Engineers, 
Inc., 485 California St., San Francisco, Calif........... 
Reinicker, L. T. Delaware Valley Utilities Co., 1807 Pack- 

ard Bldg., Philadelphia, 

W Reinxe, Epwarp A. Senior San. Engr., Bureau of San. En- 
gineering, State Dept. of Public Health, 3093 Life Sci- 

ences Bldg., Berkeley, 

Reps, 0. 8S. Supt. of Water Works, San Jose, Calif........ 

PW Rensuaw, WittiamMC. Asst. Engr., Water Dept., 425 Mason 

PW Renton, Georce F. Asst. Engr., Bradford Corporation 
Waterworks, 5 Leylands Ave., Heaton, Bradford, York- 

APW Reqvuarpt, Gustav J. Whitman, & Smith, Engrs., 
West Biddle & Charles Sts., Baltimore, Md............ 

APW Reynotps, ABEL. Treas., New England Water, Light & 
Power Associates, 833 Hospital Trust Bldg., Providence, 

W Reynotps, ALBeRTH, Chemist, 1029 W. 35th St., Chicago, III. 
Hyd. & San. Engineering, Box 


APW Reyno.tps, Ratpo W. Supt., West Palm Beach Water Co., 
Drawer B-25, West Palm Beach, Fla................... 

APW Ruoaps, A. L. Supt., West Virginia Water Service Co., Blue- 

APW Rayne, C. E. Supt. of Water Works, Gastonia, N.C......... 
Rurews, Box 1973, Orlando, 

AP Rice, Huen B. Supt., Public Works, Box 775, Lexington, Va. . 
APW Ric, P. D. Mgr., Sweetwater Water Corp., P. O. Box 1, 

PW RicuHarpson, CHarRLEsSG. Sales Mgr., Builders Iron Foundry, 

W Ger J. C. Chief Chemist, Filter Plant, Saginaw, 

AW Rickxarp, Grover E. Worcester, Otsego County, N. Y...... 
W Rippicx, Toomas M. Instructor, Hyd. & San. Engineering, 
New York University, University Heights, Box 65, 

W Riwenour, W. E. Chief Chemist, Bird, Archer Co., 4337 N. 
American St., Philadelphia, Pa........................ 

W Riper, Jane H. Director, Arizona State Laboratory, Box 

Ripeeiy, Raymonp G. Supt., Pinellas Water Co., P. O. Box 

P Riveway, W.C. Supt., Water Works, Lebanon, Ind......... 

W Riepex, Cart M., C.E. Designing Engr., 8020 Paxton Ave., 


APW Rituret, Jean L., Jn. 3952A Sullivan Ave., St. Louis, Mo.... 
APW Rinengss, Henry. Supt. of Accounts, Peoria Water Works 
Co., 105 N. Monroe St., Peoria, Ill...................-. 
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Joined 
15, 1930 
May 8, 1930 
Nov. 30, 1926 


Oct. 27, 1931 
May 20, 1931 


Apr. 12, 1931 
June 10, 1929 
Nov. 8, 1923 
Oct. 27, 1925 
Nov. 15, 1933 


Feb. 10, 1931 
May 17, 1923 
July 20, 1929 
Dec. 17, 1929 
Nov. 13, 1928 
Aug. 5, 1927 
Nov. 15, 1926 
May 25, 1926 
Jan. 17, 1922 
May 14, 1912 
June 26, 1934 
Nov. 15, 1926 
July 7, 1920 
May 31, 1930 
June 5, 1926 
Oct. 1, 1934 
Dee. 27, 1928 
Aug. 23, 1920 


Oct. 31, 1930 
Feb. 15, 1930 


June 6, 1933 
Oct. 9, 1931 


Sept. 8, 1919 


1826, Stanfor niversity, WER 
| APW Reyno.tps, Ortro 8. Water Works Engr., 6220 Harrison Ave., 
, 1930 
1929 
1930 
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PW Rippte, Ottver J. Supt., Marston Lake, North Side Filter 

plant, R. F. D. No. 2, Littleton, Colo................. 

Ritcn, Paut E. Junior Civil Engr., Los Angeles Dept. of 

Water & Power, Independence, Calif.................. 

Rircuiz, Epcar G. Engr. of Water Supply, Metropolitan 

Board of Works, Melbourne, Australia................. 

PW Rossins, Franxurin H. Designing Engr., Board of Water 
Supply, 346 Broadway, New York, N. 

Rossins, W. D. City Mgr., City Hall, Niagara Falls, N. Y. 

AP Roserts, AtrreD M. Wanakah Water Co., 259 Delaware 

Roserts, Joun S., Jk. Borough Engr., Bristol, Pa.......... 

APW Rostnson, W. Water Works Engr., Texas Louisiana 

Power Co., Fort’ Worth, ‘Tex. 

AP Rosinson, F. K. Mgr., Water Works, East Liverpool, O.... 

PW Rosinson, J. ALBERT M. Cons. Engr., 228 N. La Salle St., 

Rosinson, Leonarp C. Supt., Water & Sewer Dept., Con- 

Rosinson, Wa. E. Water Works Engr., City Hall, Calgary, 

Roses, GonzaLo, Ing. Banco Nacional Hipotecario Urbano 

Y de Obras Publicas, S. A., Ave. Madero 32, Mexico 

PW Rocca, Agostino, Dr. Inc. Societa Finanziaria Industriale 

taliana, Via Durini 9, Milano, Italy............. 19% 

W RockxweE tut, Wittarp F. Cons. Engr., 400 N. Lexington Ave., 

APW Ropes, Louis W. Supt. of Meters, Water Dept., 16th & French 

APW Roretman, Epmonp T. Chief Engr., Tygart Valley Home- 

APW Roaszrs, M. W. Engr., Public Utility Commission, Box 413, 

Carleton Place, Ont., 

Rome, Rosert. Deputy City Engr., 1836 McDonald St., 

PW Romie, C. O. Resident Mgr., Dennison Water Supply Co., 


APW Roper, Roswe.tt M. Engr., Board of Water Commissioners, 

Rogvet, Laurent L. Mech. Engr., 1192 University St., 

Ross, Dan. Town Foreman, Box 95, Noranda, Que., Canada.. 

PW Rosen, Mitton. Commissioner of Public Works, St. Paul, 


PW Rosentuat, Heiman. Director, Dallas Laboratories, 2411 
S. Harwood St., Dallas, 
ee Herman. 316 Mt. Prospect Ave., Newark, 


332 St. Clair Ave., E., Toronto, Ont., Canada......... 
Roux, Maurice G. Managing Director, Bonna Pipe Co. of 
America, Inc., 40-13th St., Brooklyn, N. Y............. 
Rowe, E. A. 543 Petroleum Securities Bldg., 714 W. 10th St., 


Joined 
Jan, 31, 1939 
Oct. 1, 1934 
Sept. 6, 1912 


Apr. 22, 
Feb, 28 195 


July 20, 1995 
June 19, 19% 


Apr. 23, 1927 
July 1, 1934 


Oct. 27, 1931 
July 18, 1907 
Feb. 25, 1930 


June 6, 1927 
Sept. 8, 1931 
Feb. 14, 1928 
May 31, 1930 
Feb. 16, 1934 
Mar. 16, 1927 
Dec. 9, 19% 
Oct. 23, 1917 
May 18, 1913 
May 10, 1919 


Jan. 10, 1934 
Apr. 25, 1934 


Apr. 14, 1931 


Oct. 16, 1933 
June 3, 1918 
Mar. 12, 198 
Mar. 18, 1919 
May 25, 1933 
Nov. 9, 192 


: 
= 
HARLES 
. sect. & Supt., Cairo Water 
i 
| 
SENBERG, OscaR V. Water Treat 
Dept. of W atment Plant Operat 
> pt. of Water & Power, 804 E. 42nd St., I perator, 
RoOvUTLEDG! 
= IGE Sint Water 
ater listribution Section 


Joined 

81, 193 
1, 1934 

6, 192 


22, 199) 
23, 1925 


20, 1995 
19, 192) 


23, 1927 
1, 1934 


27, 193] 
18, 1907 
25, 1930 


6, 1927 
8, 1931 
14, 1928 


31, 193) 


16, 1934 
6, 1927 
9, 1930 
3, 1917 
8, 1913 
1919 


), 1934 
1934 


t, 1931 


}, 1933 
1918 
, 198 
, 1919 

1933 
, 192 


AMERICAN WATER WORKS ASSOCIATION 
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Joined 
W Rows, E. J. Supt., Water & Light Dept., Wellsville,N. Y.... June 3, 1921 


P Row.ey, Everett C. Asst. Engr., Long Island Water Corp., 
337 Merrick Road, Lynbrook, L. I., N. Y.............. 

W Rucuuort, C. C. Prin. Bacteriologist, Sanitary District of 
Chicago, 845 S. Wabash Ave., Chicago, Ill............. 

PW Rucxman, Cuas. L. Asst. Supt., Meter & Service Div., Dept. 
of Water & Power, Box 240, Arcade Annex, Los Angeles, 

AP Rupp, Witt1am C. Division of Engineering, Detroit Dept. 
of Water Supply, 8300 W. Warren Ave., East Dearborn, 

RuppErow, Maurice B. Mgr., Merchantville-Pensauken 
Water Co., 13 W. Maple Ave., Merchantville, N. J...... 

PW Rvurr, Cuartes F. With Malcolm Pirnie, Cons. Engr., 25 W. 
43rd St., New York, N. Y...... 

APW Ruaauss, A. V. Asst. to Sect., American Water Works Asso- 
ciation, 29 W. 39th St., New York, N. Y............... 

AP Ruiz, Cartos B. Mgr., Torreon Water Works, Calle Rodri- 
guez No. 10, Torreon, Coah., Mexico.................. 

P Rumsercer, C. A. Supt., Citizens Water Service Co., 207 
Spruce Philipsbarg, Pa......... 

PW Rurarp, Homer. Prin. Asst. Engr., Indianapolis Water Co., 
113 Monument Circle, Indianapolis, Ind................ 

W Rupp, Dante. H. Water Dept., City Hall, Topeka, Kans.... 
RussELL, ALEXANDER. Vice Pres., Rochester & Lake Ontario 
Water Service Corp., 440 Powers Bldg., Rochester, N. Y. 

W Russgeti, D. A. Chief Chemist, Youngstown Sheet & Tube 

J. P. Editor, ‘“Engineering & Contract Record,” 

347 Adelaide St., W., Toronto, 2, Ont., Canada........ 


SamvugL, T. D., Jn. Chief Engr. & Supt., Water Dept., City 

Mall, Kansas City, Mo... 
W Ber o— F. Cons. Engr., 30 Church St., New York, 


PW Sanpers, V. G. Civil Engr., Dept. of Water & Power, Box 
240, Arcade Annex, Los Angeles, Calif................. 

PW Sanpverson, A. U. Chief Engr. of Water Supply, Dept. of 
Works, City Hall, Toronto, Ont., Canada ............. 

APW Sanpquist, Emit. Birch & Sons Construction Co., Great 

PW Sargent, Grorce H. City Engr., La Grange, Ga........... 
APW Savitiz, Cates M. Mer. & Chief Engr., Water Works, 53 N. 
Beacon St., Hartford, 


Feb. 


June 


Dec. 


June 


10, 1934 
16, 1925 


22, 1932 


14, 1923 
23, 1914 
15, 1929 


. 16, 1920 
21, 1933 
. 30, 1931 


. 16, 1930 
14, 1922 


. 21, 1927 


31, 1924 


. 31, 1934 
10, 1915 
. 31, 1929 


3, 1919 
4, 1921 
9, 1929 
18, 1907 
31, 1930 
5, 1928 


. 22, 1921 


23, 1933 


. 25, 1931 


9, 1920 


17, 1927 
11, 1929 


. 18, 1916 


June 
June 
July 
Au 
| Feb 
Sep 
Oct 
Sept 
May 
| Jan 
NorMANIF.S8. Pres., United States Pipe & Foundry 
Co., Drawer 306, Burlington, N. J..................... Dee 
RutuepGE, E. A. Dist. Mgr., Rensselaer Valve Co., 743 Sub- 
way Terminal Bldg., Los Angeles, Calif................ Oct 
Rye, Joun. Asst. Supt., Passaic Valley Water Commission, 
156 Ellison St., Paterson, N. J......................... Dee. 
W Sarrorp, ARTHUR T. Engr., Proprietors Locks & Canals, 
66 Broadway, Lowell, Mass........... ................ Feb. 
PW Satmon, Ernest H. ups. of Plants, 741 Main St., North 
Battleford, Sask., Canada............................. Nov. 
Satmonp, J. Mgr., ‘‘Canadian Engineer,’’ 62 Church 
. St., Toronto, Ont., Canada............................ July 
PW Sampaio, GERALDO F. San. Engr., Caixa Postal 1631, Rio de 
SANDERS, L. Designing Engr., Water Dept., 901 Ar- 
a 
Dec 
| 
| 
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APW Savitte, THornvike. Prof. of Hyd. & San. Engineering, 
New York University, Box 65, University Heights, 


W Scarrirr, Enwoop W, Chief Chemist, Elgin Softener Corp., 
ScHARFF, Mavrick R. Cons. Engr., First National Bank 
APW Scuavm, aT. 7350 Shaftesbury Ave., University City, 
PW PW sy ‘Ganans G. Chief Chemist, Bureau of Water, Bel- 
mont Ave. & Ford Road, Philadelphia, OR or 
APW Scuenk, Cuas. F, Foreman, Municipal Water Dept., City 
ScHERER, Freperick G. Asst. Engr., Bureau of Water, City 
P Scuuicut, Joun C. Supt. of Pipe System, Hackensack Water 
Co., 624 Park Ave., Weehawken, N. J.. 
W Scumirt, Jos. M. City Engr. & Water Works Supt., 'P. O. Box 
PW ScHNABEL, R., C.E. ‘Engr., Bureau of Water, 242 S. 
PW SCHERER, J. ’ Supt. of Filtration, 1746 Doty St., Oshkosh, 
PW Scunewer, WittiamMH. Chemist in Charge, Filtration Plant, 
Scuorerr_te, O. F Chemist, Filtration Plant, 908 Vine St., 
Scuott, Cuartes E, Supt., Water & Light Plant, 408 N. 
ScHROEDER, E. C. Mgr., Water Works Plant, 617 N. 10th St., 
Scuuck, H. W. Su t. of Water Dept., 804 Bayswater Ave., 
ScHUMPERT, Homer W. Supt., Water, Light & Sewer Depts., 
P. O. Box 333, Newberry, 8. C.. 
A Scuunke, G. B. U tility Accountant, 323 ‘County City Bldg.. $5 
PW Scuwase, WatterR P. Thompsonville Water Co., 15 Central 
St., Thompsonville, 
Scuwapa, J. P. City Engr., Milwaukee, Wis................ 
eoerens M.H. Chief Engr., Vincennes Water Supply Co., 
A Scuw Wittiam J. Chief Accountant, Hackensack Water 
Co., "624 Park Ave., Weehawken, N. J... 
PW cua, EUGENE. Supt., City Water Dept., “Rochester, 
A Scuwier, Ermer C. Auditor, Indianapolis Water Co., 113 
Monument Circle, Indianapolis, Ind.................-. 
Scopey, Frep C. Senior Irrigation Engr., Irrigation Div., 
oe of Agricultural Engineering, Box 180, Berkeley, 
ScorieLp, C. L. Canadian Fire Underwriters Association, 
524 Coristine Bldg., Montreal, Que., Canada........... 
Scort, A. A. 514 Fifth Ave., Greensboro, N. C.. 
APW Scort, Rossiter 8., M.E. 4. 10th St., New York, N. Y.. 
W Scorr, Watrer M. Chairman of Commissioners, Greater 
Winnipeg Water District, New Civic Offices, Winnipeg, 


Joined 


30, 192) 
Oct. 6, 1939 
Dec. 20, 192 
Jan. 1, 1995 
Apr. 9, 193) 
Oct. 23, 1929 
June 18, 1934 
Dec. 26, 1919 
June 15, 19% 
Apr. 10, 1925 
Apr. 10, 1924 
June 12, 1931 
Oct. 31, 1930 
May 26, 193) 
Apr. 4, 192 
Aug. 26, 1924 
June 6, 1927 
Aug. 24, 1925 
Jan. 31, 192 


Nov. 3, 1914 
May 28, 19% | 


June 13, 1929 
Aug. 9, 1922 
June 6, 1927 
Dec. 29, 1924 


Jan. 1, 1982 
Apr. 22, 19% 


Jan. 11, 1930 
Mar. 4, 192 


Mar. 11, 


— 
i 
5 
: 
5 
\ 
2 


ined 


30, 1999 
6, 1932 
20, 1928 
1, 1925 
9, 1930 
3, 1922 
8, 1934 
6, 1919 
5, 192 
0, 1925 
1924 
2, 1931 
1, 193) 
1930 


1929 | 
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W Scorr, Warren J. Dir., Bureau of San. Engineering, State 
Dept. of Health, Hartford, Conn....... 

{PW Scripture, D. W. Mgr., Monterey County Water Works, 601 
Lighthouse Ave., Pacific Grove, Calif.................. 
Szasury, GeorcE T. Sect., American Society of Civil En- 
gineers, 33 W. 39th St., New York, N. Y............... 

W Seery, Francis J. Prof. of Hyd. Engineering, Cornell Uni- 
versity, 504 University Ave., Ithaca, N. Y............. 

Sersert, U. J. Chemist, Filter Plant, 729 Sixth Ave., N., 

SELIGMAN, Feuix. Megr., Water & Light Dept., 414 W. First 

Senior, SaMuEL P. Pres. & Engr., Bridgeport Hydraulic Co., 

W Senseman, H. L. Supt., Water Dept., Box 604, Iron Moun- 

Serre, F. J. Assoc. Prof. of San. Engineering, Virginia Poly- 
technic Institute, Blacksburg, Va...................... 

W SHaNEMAN, Frep C. Sales Agent, Tacoma Electrochemical 
Co., P. O. Box 1215, Tacoma, Wash.................... 

W Suaner, Harry L. Commissioner of Public Works, City 
Hall, Winston Salem, N. 

PW Suank, Jonn J. Chemist & Bacteriologist, Wayne Labora- 
tories, 17 E. Main St., Waynesboro, Pa................ 

APW Suaron, Joun J. Water Dept., 425 Mason St., San Francisco, 


Suaw, Artaur L. Cons. Engr., Metcalf & Eddy, Cons. 
Engrs., 1300 Statler Bldg., Boston, Mass............... 

APW Suaw, Frank R. San. Engr., U. S. Public Health Service, 
816 New Post Office Bldg., Chicago, Ill................ 

AP Suaw, Percy A. Engr. & Supt. of Water Works, Old Court 

Suaw, Watter A. Member, Board of Supervising Engineers, 
1509 Farwell Ave., Chicago, Ill..............0......... 

PW Suawver, G. B. Supt., Plant Construction & Operation, 
Tennessee Electric Power Co., Chattanooga, Tenn..... 

SHeLpon, Horace A. Water Commissioner, Port Jervis, N. Y. 

PW Sueparp, Georae. Chief Engr., Dept. of Public Works, 234 
Court House, St. Paul, Minn.......................... 
SHERMAN, ArTHUR L. 3700 Massachusetts Ave., N. W., 
SHERMAN, CuarLes W. Cons. Engr., Metcalf & Eddy, Cons. 
Engrs., 1300 Statler Bldg., Boston, Mass............... 

PW Suerman, Le Roy K. Pres., Randolph-Perkins Co., 8 E. 

W Sursiey, Kennetu. 7th Floor, Textile Tower, Seattle, Wash. 
Suretps, W. 8S. Shields, Jordan & Roe, 8 8. Dearborn St., 
Suirtett, Herman L. Community Water Service Co., 100 

PW SunipMan, Louis. Laboratory Director & Chief Chemist, 
Gas & Electric Corp., 48 /mith St., Rochester, 
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Joined 


Oct. 


14, 1922 


30, 1930 


17, 1930 
3, 1919 


. 23, 1931 


11, 1924 
10, 1906 
24, 1927 
12, 1934 


17, 1928 
13, 1928 


8, 1930 


. 10, 1920 
24, 1926 


9, 1931 
29, 1928 
6, 1934 
10, 1906 
9, 1930 


30, 1931 


6, 1933 
16, 1924 
14, 1914 


. 10, 1924 


1, 1915 
17, 1899 
31, 1930 

5, 1929 
5, 1911 
5, 1933 


. 22, 1930 


Sept 
Nov. 
Ot 
June 
July 
May 
July 
| Jan 
No 
May 
W Suarp, A.S. Mer. & Sect., Leadville Water Co., 719 Harrison 
Ave., Leadville, Colo. ... Ma 
May 
June 
1924 
June 
1927 
July 
1925 
Apr. 
, 1929 AQT 
}, 1914 Apr. 
1924 
Feb. 
1929 
May 
, 1932 
Sept 
; 1927 Sept. 
, 1924 May 
May 
, 1932 
, 19%) Mar. 
, 1930 APW Sxoremaker, G.E. Gen. Mgr., Water Works, Waterloo, lowa.. June a 
1922 W Suormaker, Mitton J. Chem. Engr., C. F. Burgess Labora- 
tories, Inc., 1015 E. Washington Ave., Madison, Wis. . May A 
APW Suormaker, Wm.C. Asst. Mgr., Cairo Water Co., 1105 Wash- 


98 ACTIVE MEMBERS 


P Suonerp, R. E. Asst. Chief Mech. Engr., 1006 Hall of Rec- 
W SHOWELL, E. B., Jk. Dupont-Rayon Co., Drawer B, Station 
W SuutpENER, Henry L. Pres. & Technical Director, Water 
Service Laboratories, Inc., 247 E. 56th St., New York, 


P Stncuarr, Sales Engr., Turbine Equipment Co., 

Sizer, WILLIAM b. Mer., Manufacturing Division, Worth- 
ington Pump & Machinery Corp., Harrison, N 

W Sxipmorg, J.E. Mgr., Water Works, Cobourg, Ont., Canada.. 

APW Sxinxer, Tuomas J. Engr. in Charge of Distribution, 4600 

SKINNER, ALFRED E. Western Mgr., The Pitometer Co., 

5311 Kenmore Ave., Chicago, Ill....................... 

W Skinner, Hervey J. Pres., Skinner & Sherman, Inc., 246 

SKINNER, — F.,C.E. Cons. Engr., 21 Arnold Park, Roches- 

PW Stang, Norman F. Meter & Service Inspector, Dept. of 

Water & Power, 3623 Arlington Ave., Los Angeles, Calif. 

W —— rr O. Smith-Emery Co., 920 Santee St., Los Angeles, 

PW Suater, L. N. Vice Pres., Western Pipe & Steel Co., 5717 

Santa Fe Ave., Los Angeles, Calif..................... 

PW S.eeper, Bensamin A. Civil Engr. & Surveyor, 501 Cooper 

PW uqnneee D. Supt., Water Dept., City Hall, Hayward, 

W Smausnar, A. J. Water Works, Columbus, Ga............... 

APW Smepsere, C. W. 315 Woodbine St., Greensboro, N.C....... 

W Smita, Bens. L. Whitman, Requardt & Smith, Engrs., 

West Biddle & Charles MG. 25.15 

PW Sita, Cuester A. Cons. Engr., Burns & McDonnell En- 

gineering Co., 107 W. Linwood Bivd., Kansas City, Mo... 

APW Smirn, E. Vernon. Supt. of Public Works, Park Ridge, N. J. 

PW na ar G. Cons. Engr., 313 Herald Bldg., Augusta, 


W Smiru, J. F. Sales Mgr., Great Western Electro-Chemical 
Co., 9 Main St., San Francisco, Calif.................. 

APW Smirx, Leon A. Supt. of Water Works, City Hall, Madison, 


Joined 


June 29, 1928 


Noy. 


May 


Apr. 


10, 1925 
26, 1999 


14, 1933 


24, 1924 


22, 1927 
11, 1916 
24, 1922 


18, 1934 
16, 1939 


29, 1933 
16, 1925 


31, 1004 


14, 1921 
10, 192 


11, 1927 


28, 1933 
11, 192 
22, 1931 


9, 1930 


. 26, 1916 
. 11, 192 


10, 1930 


. 27, 1924 


9, 1930 
16, 1920 


27, 1982 
11, 1981 


17, 1916 


12, 1925 
30, 1934 


. 28, 1924 


: 
— 
: 
B. Water Treatment Plant Los 
cat : Angeles Dept. of Water & Power, 1303 Gulf Ave., Wil- 
ee APW Suutt, J. W. Supt., Water Dept., North 13th St., Wheeling, 
W H. B. Auten. Hazen, Ark.......................... July 
—— APW Stems, V. Bernarp, C.E. 11 Broadway, New York, N. Y..... May 

APW Sums, R. B. Supt., Water Works, Spartanburg, 8. C........ May 
oo PW Srwonton, Lewis R. Supt. of Filtration, 621 W. Poplar St. 
Apr | 
Apr 
June 
Mar. 
July 
Apr 
May 
Apr 
Sep 

Aug. 29, 19% 
Dec 
Dec 
June 
Sept 
Dec. 
June 
AP Smita, Frank C. Supt., Taxpayers Municipal Water Works, 
Smita, M.C. Engr. in Charge, Bureau of Water & Electricity, 
Room 109, City Hall, Richmond, Va................... May 
APW Smita, Metoy. Supt. of Water, 43 City Hall, Rochester, N.Y. Mar. 
a W Smiru, Mitton P. Supt., Parks & Public Property, Sioux 
City, 
— 
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e, N. 
APW R. J. Mer. & Sect.-Treas., Perth Public Utilities Com- 
mission, Perth, Ont., 
Smitu, Ropert L. Water Colo..... 


APW Smovse, Joun P., Jn. Route 6, St. Joseph, Mo.............-. 
W Sneap, 8. C. Kimbaltan Lime Co., Inc., Shawsville, Va... .. 
SnepEKER, L. LeVern. City Chemist, 150 8S. McKenzie 8t., 
PW Snipow, Herman W. Asst. Engr., State Board of Health, 
Snow, Barton S. Pres. & Hyd. Engr., T. W. Snow Construc- 
tion Co., 332 8. La Salle St., Chicago, Ill.............. 
Snyper, Harotp J. Civil Engr., P. O. Box 266, Keyser, 

W 


Socua, Max K. Civil Engr., Dept. of Water & Power, Box 
240, Arcade Annex, Los 

AP J. P. City Mgr., 

SozHREN, W. L. Supt., Dallas Water Co., Dallas, Ore....... 
PW Sotomon, GapriEL R. Pres., Solomon, Norcross & Keis, 
57 Broadway, Troy, Nu ¥... 

SonpeNn, Raanar F. M. Civil Engr., Waterworks of Boras, 

PW SonvereaccGer, A. L. Cons. Engr., 925 Central Bldg., Los 

P SorEtie, Donatp. Supt. of Water Works, Acushnet, Mass.. . 
W Spatpine, Gro. R. Asst. Supt. of Filtration & Sanitation, 
Hackensack Water Co., New Milford, N. J............. 

PW Sparks, HarryH. Dept. of Water & Power, 207 South Broad- 

GW SpavtpinG, Coartes H. Supt. of Water Purification, Dept. 
of Water, Light & Power, Springfield, Ill............... 

Spear, WaLTER E. Acting Chief Engr., Board of Water Sup- 
ply, 346 Broadway, 11th Floor, New York, N. Y........ 

W Speviter, Frank N. Metallurgical Engr., 1802 Frick Bldg., 

Spencer, C. A. oe Mountain Water Supply Co., 502 First 
National Bank Bldg., Greensburg, Pa.................. 

W Sperry, WatteER A. Chem. Engr., 733 8. ‘ourth St., Aurora, 


Supt. of Water & Light, Box 643, Gil- 


W Srausirp, James A. Enfield, 
W Sranrieup, A. C.,C.E. Pana, 
PW Sranutgy, C. M. Cons. Engr., Young & Stanley, Inc., 211 
Iowa Ave., Muscatine, 

PW Sranuey, Witutiram E. Greeley & Hansen, Cons. Engr., 
6 N. Michigan Ave., Chicago, Ill.....................-. 

P Stapieton, E. J. Megr., Public Utilities Commission, Colling- 
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24, 1928 
31, 1927 


10, 1911 
27, 1931 


18, 1930 
20, 1932 


22, 1926 
12, 1931 
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20, 1930 
17, 1926 
10, 1930 
30, 1930 
30, 1928 
20, 1933 


15, 1929 
31, 1930 


18, 1925 
20, 1930 


23, 1933 
22, 1930 


17, 1926 
8, 1931 
29, 1924 
8, 1915 
10, 1920 
10, 1919 
5, 1914 


6, 1927 
9, 1925 


Dec. 24, 1914 


. 20, 1932 


9, 1922 


. 13, 1934 


" D Oklah Agricultural & 
Sviru, Dr. O. M. Chemistry Dept. ahoma Agricultura 
Suiru, P. A. Treas., A. P. Smith Mfg. Co., 66 Stanley Rd., 
0, 1925, 
Exchange Bldg., Minneapolis, 
4, 1933 PW Smita, SAMUEL B. Water Supt., Livingston, Tenn........... 
4 APW Smitu, W. AusTIN. Cons. Engr., P. O. Box 1048, Jacksonville, 
2, 1027 
1, 1916 
4, 1922 
8, 1934 
5, 1930 | 
J, 1933 
1925 
AW Snypgr, M. K. Prof. of San. Engineering, State College of 
1921 
), 1926 
1927 
1933 
1922 
1923 
1916 
1922 
, 1924 
1930 
192) 
Dee. 
1981 
1916 
Sept 
Nov. 
Mar 
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W Starke, Supt., Munic. Water Dept., 416-3rd St., 
City Hall, San Bernardino, Calif....................... 

APW SrartTzE.L, R. C. Supt. of Water Works, 224 W. Mahoning 

PW Sravus, Wituiam 8. Supt., East Rainelle Water Co., East 

PW Sravurr, Pau. V. City Chemist, Park Hotel, Eveleth, Minn... 
Srava, Wituram. Asst. Engr., Hyd. Div., California Rail- 
road Commission, 2927 Regent St., me wg Calif..... 

PW ies a M. San. Engr., 6788. Ferris Ave., Los Angeles, 


W Srernnaver, E. Local Mgr., Redding District, California 
Water Service Co., Box No. 233, Redding, Calif........ 

PW SrepHEenson, Frank H. Civil Engr., 10 N. Fulton Ave., Mt. 

E. Supt., Frankfort Water Works Co., Frank- 

Srerosky, JoserH. Supt., Water Dept., 909 Oak St., Port 

Stevens, James S. Supt. of Yards & Shops, East Bay Munici- 

pal Utility District, 2127 Adeline St., Oakland, Calif... 

W Srevens, Stantey. Aluminium, II, Ltd., Bush House, Ald- 
wych, London, W. C. 2, England....................-. 

PW Srevenson, Ratpn A. Cons. Chemist, 514 E. 8th St., Los 

W Stewart, C. E. Supt., Muncie Water Works Co., 316 8. Mul- 

APW Stewart, Harotp B. Engr., Associated Factory Mutual 
Fire Insurance Cos., 184 High St., Boston, Mass....... 

P Srewart, Marion G. Supt., Water Works, Natchez, Miss.... 
Stewart, Nei. G. Asst. Supt., Filtration Plant, 62 William- 

son Road, Toronto, Ont., Canada..................... 

PW Srewart, RoyN. P.O. Box 413, Miles City, Mont........... 
Stewart, Spencer W. Pres., Ambursen Construction Co., 
Inc., 295 Madison Ave., New York, N. Y.............. 

W Srimmet, R. M. Chief Chemist, New York, Chicago «& St. 

P Sroper, A.W. Neptune Meter Co., 1519 N. W. Johnson S5t., 

APW Srocxmr, Lesure W. Civil Engr., Public Utilities Commis- 
sion, 425 Mason St., San Francisco, Calif.............. 

W Srockwe.u, Henry P., Jr. Chem. Engr., Water Purification 
Plant, Ottawa, Ont., 

Supt., City Power & Water Plant, Jackson- 

P Stote, Amer C. Mgr., California Water Service Co., Marys- 

PW Srompter, Orro F. Supt., Langhorne Spring Water Co., 

AP Strong, Ormonp A. Cons. Civil Engr., 888 El Campo Drive, 

W Srorey, Gitpert C. Sect.-Mgr., Water Commissioners, 
Cit Hall, Windsor, Ont., Canada..................... 
StTorMs tom. Salesman, R. D. Wood Co., 7942 Essex Ave., 


Joined 
Nov. 15, 1995 
July 
May 17, 197 
— 

Sept. 8, 1931 
Stearns, Harrinaton P. Long Island Water Corp., 337 

a Merrick Road, Lynbrook, L. I., N. Y.................- Jam. 22, 1914 
AP SreetMan, Eimer 8. Mgr., Ocean City Water Service Co., 

pe 10th St. & West Ave., Ocean City, N. J. ... July 29, 19% 

May 26, 1927 
— May 24, 192) | 

May 17, 1933 
a eeu May 28, 1924 
May 23, 1933 

Mar. 25, 1932 
Sept. 14, 197 
Jan. 5, 1925 

June 22, 1932 
Feb. 29, 1932 

Ape. 
Feb. 4, 1921 
Apr. 22, 1930 
| 
a July 1, 194 | 
Jan. 31, 1990 
Jan. 1, 198 

Dec. 16, 192 
Jan. 6, 19% 
Jan. 2, 19% 
Feb. 4, 1929 
Mar. 2, 1984 | 
j 


}, 1922 
}, 1933 
}, 1926 
, 1924 
, 1929 
, 1934 
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AW Srorriz, Cons. Engr., Charles-Bay Bldg., 1130 
Bay St., Toronto, 5, Ont., Canadai::.. 

PW Srorrs, H. A. Chief Inspector, East Bay Municipal Utility 
District, 512 16th St., Oakland, Calif.................. 

APW Srovut, T. A. Mgr., Catlettsburg, Kenova & Ceredo Water 
Co., Box 453, Catlettsburg, Ky........................ 

PW SrTovER Freperick H. Chemist & Bacteriologist, Crescent 
ill Filter, Louisville \/ater Co., Louisville, Ky....... 

PW SrracHan, Dovetas G. 226, Fambridge Road, Maldon, 

APW Srrapuina, F. P. Supt., Kokomo Water Works Co., P. O. 

APW E. L. Megr., City Water Works, Corvallis, Ore... .. 
SrrassErR, J. J. Branch Mgr., Hersey Mfg. Co., 844 Rush St., 

PW Srricktanp, G. Hupson. Supt., Filtration Div., Essex Bor- 
der Utilities Commission, Canada Bldg., Windsor, Ont., 

W SrrockBINE, WatTeR. Chemist, Bureau of Water, 25 N. 11th 

W SrrouMeYeER, JoserH S. Asst. Civil Engr., Water Dept., 5007 
Cerdelia Ave., Baltimore, 
Srromauist, W. G. Tennessee Valley Authority, Sprankle 

PW Sruart, Frep E. Research Engr., Industrial Chemical Sales 
Co., Inc., 230 Park Ave., New York, N. Y.............. 

P Sturczeon, Grorce B. Maintenance Engr., Mokelumne 
Div., East Bay Municipal Utility District, P. O. Box 

SupLow, Harry. Supt. of Water Works, Aiken, 8. C........ 
PW Suter, Max. Civil Engr., 401 N. Race St., Urbana, Ill....... 
W Suter, Executive Engr., Water Power & Control 
Commission, Albany, N. 
SuTHERLAND, Ian M., M.C.E. Engineering Draftsman, M. 

M. B. W., 110 Spencer St., Melbourne, Australia....... 
SuTHERLAND, Oscar. Asst. Supt., Water Dept., Sioux City, 


pian Speen H. Resident Engr., 713 First Ave., Altoona, 
ee H. E. Supt., Water & Light Dept., Jacksonville, 
Swanson, MELVIN O. 138 Ellis Ave., Jamestown, N. Y...... 
PW Swartz, Martin. Supt., Water & Light Commission, Green- 


W O. Birmingham Water Works Co., Birmingham, 


PW Swirzer, Joun A. Cons. Engr., Prof. of Hyd. & San. En- 
gineering, University of Tennessee, Knoxville, Tenn... 
PW Sypranpt, Joun L. Western Sales Mgr., Ludlow Valve Mfg. 
Co., 1564 Builders Bldg., Chicago, Ill.................. 

PW Symons, JouN Q. Foreman Operator, 2082 Main St., San 

PW Symons, M.M. Chief Engr., Inter-state Water Co., Lock Box 

TaBER, GEorGE A. Cons. Engr., 73 Cornhill, Boston, Mass. 
PW Tarnter, F. S. Cons. Engr., Parsons, Klapp, Brinckerhoff & 
powpes, Cons. Engrs., 142 Maiden Lane, New York, 
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. 27, 1925 


11, 1915 
9, 1930 
13, 1932 
3, 1912 
26, 1934 


29, 1924 
30, 1928 


23, 1934 


27, 1929 
6, 1927 
11, 1922 
2, 1932 
3, 1931 


. 24, 1933 
. 22, 1930 


25, 1933 
9, 1914 
16, 1920 
6, 1927 
31, 1930 


6, 1927 
16, 1933 


. 10, 1924 


19, 1919 
10, 1915 


. 23, 1934 
. 20, 1926 


8, 1915 
3, 1912 


4, 1919 


| 
ined 
15, 192% 
20, 1927 
31, 1934 
8, 193 
17, 1927 
8, 1931 
2, 1914 
9, 1929 
6, 1927 
| 
7, 1983 
8, 1924 
3, 1933 
5, 1932 
Apri 
4, 1927 
May 
1925 
Oct. 
2, 1932 
June 
7 . June 
lowa 
Mar. 
t, 1921 
June 
Oct. 
1934 | 
, 1930 May 
1933 
Oct 
— 
June 
Oct. 
Tait, Rosert 8. Supt. of Water, 14 California St., Santa 
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Tait, Wm. Supt. of Water Works, Picton, Ont., Canada..... 
PW Taxevucui, R. Hirata, Ashiya, Seido-Mura, Hyogo-Ken, 


P Tausot, Earue. Vice Pres., Hackensack Water Co., Box F, 

TaLLANT, Lez H. Water Supt., Estes Park, Colo............ 
APW TarsELL, W. P. City Engr. & Supt. of Water Works, P. O. 

P Tatnatt, Georce. Hyd. Engr., National Board of Fire 
Underwriters, 222 W. Adams St., Chicago, Ill.......... 

Tay, SamueL W. San. Engr., Territorial Board of Health, 
Hawaii, 2413 Lower Manoa Road, Honolulu, T. H....... 

<a Ben Cons. Engr., 714 W. 10th St., Los Angeles, 

P Taytor, D. R. Supt., Roanoke Water Works Co., 20 Salem 

W Tay tor, GEo. R. San. Chemist, 135 Jefferson Ave., Scranton, 

Taytor, Henry R. Filtration Supt., East Bay Municipal 
Utility District, 714 Arbor Drive, San Leandro, Calif... . 

AP Taytor, Stepuen H. Supt., Water Works, 312 Municipal 

PW Tay tor, WaRRENC. Assoc. Prof. of Civil Engineering, Union 
College, Schenectady, N. 

APW Tempte, Lr. Cou. F. C., C.L.E. Earthquake Relief Engr., 

W Tenny, M. K. Chemist, Water Works, 10th & Locust Sts.. 

TuackerR, E. H. Asst. Supt., Meter & Service Dept., Water 
Distribution Div., Dept. of Water & Power, 468 Ducom- 

mun St., Los Angeles, 

P Tuane, H. 8. Supt., Water Dept., Missoula Div., Montana 
Power Co., Missoula, 

P Tuatcuer, Cuas. E. Mgr., Commercial Div., East Bay 
Municipal Utility District, 512—16th St., Oakland, Calif. 

APW Tueosa.p, JERomME J. Commercial Engr., Westchester Light- 
ing Co., 9S. First Ave., Mount Vernon, N. Y........... 
TuiEssEN, Frank C. Engineering Dept., Railroad Com- 

Tuomas, Davin 8S. Inspecting Engr., Board of Fire Under- 
writers of the Pacific, 1106 Second Ave., N., Great Falls, 


Tuomas, Epear. Supt., Water Dept., Box 205, Yreka, Calif... 
APW Tuomas, FRANKLIN. Professor o Civil Engineering, Cali- 
fornia Institute of Technology, Pasadena, Calif........ 

Tuomas, Norton A. Chemist & Bacteriologist, 905 Summit 

PW Tuompson, Davin G. Water Resources Branch, U. 8S. Geo- 
logical Survey, Washington, D. 

Tuompson, E. W. Northwestern Mgr., Neptune Meter Co., 

Tuompson, H. E. Supt. of Filtration, University of North 
Carolina, Chapel Hill, N. 

TxHompson, JoHn D. Hotel Onondaga, 
APW Tuompson, Leonarp N. Gen. Supt. & Engr., Water Dept., 

W Tuompson, Rupoten E. Asst. Chemist, Filtration Plant, 
445 Parkside Drive Toronto, 3, Ont., Canada.......... 

PW Tuonxs, RM. Water Supt. & City Engr., City Hall, Ren- 
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. 31, 1929 
. 30, 1926 


31, 1933 


19, 1934 


7, 1924 


7, 1927 
6, 1927 
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_ 28, 1982 


> 
= 
De 
Fe 
Oc 
fe Ap 
May 
Mar 
Oct. 
= 
Mont 
un 
Mar 
May 
Dee 
Oct. 
pr 
+ 
Ma 
ay 
: 


AMERICAN WATER WORKS ASSOCIATION 


W Tuuma, R. A. Supt., Filter Plant, Water Dept., R. F. D. No. 
4, Dayton’s Bluff P. O., St. Paul, Minn................ 
W Trzepeman, Watter V. D. Asst. Sanitarian, Div. of Sanita- 
tion, State Dept. of Health, Elsmere, N. 
Trmanus, C. S. Burns & McDonnell Engineering Co., 107 
W. Linwood Blvd., Kansas City, Mo................... 
TIMONOFF, re W.E., Ligovka No. 44, Kv. 600, Leningrad, 
U. 8.8 


AP TrrcuEneR, F. Supt., Water Board, Cortland, N. Y......... 
Toxin, L. P. Supt. & Treas., Munic. Water & Light Dept., 


Topp, ArtHuR R. Chemist, Water Dept., Warwood, Wheel- 
Totes, Franx C. Civil & San. Engr., 1149 Leader—News 
Tomuinson, Sam. % Midland Bank, Ltd., Grange-Over- 
Sands, Lancashire, 
W Toms, R. C. Mgr., Marion Water Co., Marion, lowa........ 
Tonngey, Frep O. Director of Laboratories & Research, 
Dept. of Health, 712 City Hall, Chicago, Ill............. 
PW Towne, W. W. Director, Div. of San. Engineering, State 
Board of Health, Capitol Annex, Pierre, 8. D.......... 
P Townutey, D. H. Engr., Elizabethtown Water Co., Consoli- 
dated, 22 W. Jersey St., Elizabeth, N. J............... 
PW TownsEND, Frep W. Water Treatment Plant Operator, 
Los Angeles Dept. of Water & Power, 902 Marine Ave., 
Travucer, GeorcE W. Supt., Lindsay Strathmore Irrigation 
District, Lindsay, Calif. 
Traver, Lesyiz J. Master Mechanic, East Bay Municipal 
Utility District, 2127 Adeline St., Oakland, Calif....... 
Travis, F. M. Pres., Torrington Water Co., P. O. Box 76, 
W Trax, E.C. Chemist, Filtration Plant, McKeesport, Pa..... 
W inte, ‘“” F. Asst. Engr., State Board of Health, Raleigh, 


APW pines =O, V. B. Supt., Municipal Water Plant, Oskaloosa, 

W Truman, Cuester A. Supt., Northfield Land & Water Co., 
3011 N. Tejon St., Colorado Springs, Colo............. 

APW Turnsputt, R. R. Clerk, Munic. Water Dept., City Hall, 

APW Turner, Homer G. Director, Research for Anthracite Insti- 
tute, Mineral Industries Bldg., State College, Pa....... 

PW Turner, W. D. Prof. of Chem. Engineering, Columbia 
Dniverany, ew. Yoru, N. 

PW Turre, Georce J. Chief Chemist, Board of Water Com- 

W Torrie, ArtHur 8S. Cons. Engr., 350 Madison Ave., New 


APW SVAREOS®, Paut A. Mgr., City Water Works, Vicksburg, 

Twiaes, Joun D. Asst. City Engr. & Supt. of Water Works, 


PW Ty.er, RicnarpG. Dean, College of Engineering, University 
of. Weahington, Seattle, 
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Tyner, E.S. Supt. of Water Works, Plant City, Fla......... 

P Unuricnu, A. A. Megr., Massillon Div., Ohio Water Service Co., 
50 Charles Ave., S. E., Massillon, O................... 

W ae Bernarp L. Supt. of Water Works, Manhattan, 
PW Urpatn, O. M. Director, Urbain Laboratories, 12 N. Third 

Urveta, Epvarpo F. Chemist & Filter Operator, Apto. 186, 
Barranquilla, 

PW Vautas, Bryson. Gen. Supt., Sewerage & Water Board, New 

W Van Arnom, Wituiam I. Supt. of Filtration, City Water 
Dept., 402 Glenwood Ave., Youngstown, O............. 

PW Van BEnscHOTEN, Jay. Mech. & Water Works Engr., 32 Front 
W., Toronto, Ont., 

PW Van Camp, Paut M. Civil Engr., Patch Bldg., Southern 

APW Van DEN Bera, C., Jr. West Virginia Water Service Co., 

PW Van oe E. J. Supt., Water Works, 21 Pearl St., Malone, 
PW Van Giesen, Ira D. Electrolysis Engr., Dept. of Water & 
Power, Box 240, Arcade Station s Angeles, Calif..... 

Van Gitper, L. Engr. & Supt., Water Dept., City Hall, 


King Sts., Wilmington, 

APW Vavueun, W.H. Water Supt., Fort Smith, Ark............... 
VeaLE, F.J. Supt. of Water Works, Hamilton, Ont., Canada.. 

PW Vearcu, N.T., Jr. Cons. Engr., Black & Veatch, Cons. Engrs., 
701-5 Mutual Bldg., Kansas City, Mo................... 

Vermette, Narcisse J. A. City Mgr., Shawinigan Falls, 

Cornevius C., C.E. 38 Park Row, New York, 


P VertereviL_e, Josepn A. Borough Engr., Dept. of Water 

Supply, Gas & Electricity of New York City, Municipal 

AW Vest, W. of Supt. of Water Works, Charlotte, N. C........ 

Vitta-Acosta, ALFonso. Civil Engr., 9a Calle de la Rosa 213, 

W Vittarrvz, Primo A. Asst. San. Engr., California Water 

Service Co., 829 N. Monroe St., Stockton, Calif........ 

Voscsix, Lipor, C.E. Boraros Ter 6.1V.1., Budapest IX, 

APW Q. 176 N. Highland Ave., Los Angeles, 


June 12, 193) 
Feb. 20, 19 
Oct. 31, 1999 
Sept. 30, 1929 
May 29, 1931 
Feb. 7, 19% 
June 10, 1923 
Nov. 25, 193 
Apr. 23, 1977 
Feb. 14, 1935 
Aug. 31, 193] 
July 10, 19% 


June 10, 1930 
Dec. 26, 192 


May 12, 1914 


Oct. 6, 1932 
Apr. 4, 1932 
May 31, 1930 
June 6, 1927 
Apr. 10, 1931 
Dec. 16, 1915 
Feb. 7, 1927 
June 8, 1908 
June 5, 19% 
May 16, 1916 
May 3, 
Apr. 9, 1930 
Feb. 23, 1932 
July 19, 1926 
Oct. 18, 19% 


— 
A Joined 
Pr. 22, 19% 
oe . Van Hecke, Cuas. E. Supt., City Water Dept., Stevens 
a APW Van Liew, Wa. M. Water Supt., Okanogan, Wash.......... 
See : PW Van Loan, Seto M. Deputy Chief, Bureau of Water, 709 
City Hall, Philadelphia, Pa............................ 
i PW Van Meter, RoyO. Chief Filter Plant Operator, Los Angeles 
ee : Dept. of Water & Power, 1025 McFarland St., Wilming- 
PW Van Partrer, 8. Hyd. Engr., Dominion Engineering 
Works, Ltd., Montreal, Que., 
eae A Van Sctver, Harry B. Controller, Water Dept., 10th & 
Versus, Jas. J. Construction Engr., 403 City Hall, Chi- 
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APW Voutmar, Orro. Director, Dresden Water Works, Brock- 
hausstrasse 3, Dresden, N. 8, Germany................ 

APW Von Greyerz, Wao, C.E. Major, Royal Swedish Corps 
Engrs., Humlegardsgatan, 29, Stockholm, Sweden...... 

VroomaN, Morretu. Cons. Civil Engr., Gloversville, N. Y... 

P Vrooman, W. S. Mgr., Commonwealth Public Service Co., 

APW Wacuter, R. E. Asst. Engr., Missouri Pacific Ry., 1200 
Missouri Pacific Bldg., St. Louis, Mo.................. 
WappincTon, Artuur H. Chemist & Bacteriologist, 23 Tor- 

ver Road, Harrow, Middlesex, England................ 

W Wave, Jeprua A. California Water Service Co., Federal 
Reserve Bank Bldg., San Francisco, Calif.............. 

Waaner, A. H. Supt., Public Water Works Dist. No. 2, 119 

E. Abriendo Ave., Pueblo, Colo...................-...- 

W Wacner, C. F. Engr., Oregon Insurance Rating Bureau, 

P. O; Box Fab, Portland, Ore..: 

W Waener, Epwin B. Supt. of Water Works, Downingtown, 


APW Waker, Cuartes L. Prof. of San. Engineering, Cornell 

AP Watxer, Epwarp L. Asst. Hyd. Engr., Public Service Com- 
mission, 80 Centre St., New York, N. Y............... 

W Waker, Etron D. Prof. of Hyd. & San. Engineering, Penn- 
sylvania State College, State College, Pa.............. 

PW Waker, Francis B. Chief Engr., Filtration Plant, Oshawa, 

APW eae ae S. Cons. Engr., 629 Chestnut St., Philadel- 

Waker, Lewis D. Water Works Engr., Canadian Fire 
Underwriters Association, Metropolitan Bldg., Toronto, 


ship of Etobicoke, Islington, Ont., Canada............ 
Chief Engr.” Water Works, North Road, 


P Waurtnatt, E. B. Vice Pres., California Water Service Co., 
501 Federal Reserve Bank Bldg., San Francisco, Calif... 

Warp, Crayton N. Hyd. Engr., Mead & Seastone, 2225 

W Warp, Joz E., C.E. Montgomery & Ward, Cons. Civil 
Engrs., 545 Harvey-Snider Bl Falls, Tex... . 


Warp, JoserpH A. Pompton Plains, 
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25, 1919 
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11, 1932 
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31, 1930 
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14, 1925 Nov. 
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10, 1930 Jul 
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2, 1914 
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6, 1932 
4, 1932 PW Watxer, W. H. Township Engr., Engineering Dept., Town- 
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0, 1931 PW Wau, Epwarp E. Director of Public Utilities, City Hall, : 
6, 1915 Watt, V. M. Pacific Coast Mgr., National Cast Iron Pipe 
Co., 625 S. Western Ave., Los Angeles, 
1, 1927 AW Wattace, Donatp S. District Engr., U. 8. Geological Sur- 
3, 1909 PW Wauuace, Witt1amM. Filter Supt. & Chief Chemist, Filtra- 
tion Plant, Water Works Park, Detroit, Mich.......... 
), 1926 PW Water, R. O. Jr. San. Engr., Div. of Water Purification, 
Bureau of Engineering, Navy Pier, Chicago, Ill........ 
Wauuis, L. E. Supt., Water & Dept., Elberton, Ga..... 
}, 1916 APW Watrer, Henry L. Western Chlorinator Co., Inc., Route 1, a 
ioe APW Watters, Grover L. Supt. of Water Works, City Hall, 123 4 
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, 1932 4 
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APW Warp, R. V. Engr. Cucamonga Basin Protective Associa- 
PW Warps, Joun 8. Rensselaer Valve Co., 50 Church St., New 


Warper, Cuartes. Supt. of Water Works, Niagara Falls, 

W Warina, F. Hotman. Chief Engr., State Dept. of Health, 


PW Warner, T. E. Mech. Supt., Corp. of Ottawa, 82 Chamber- 
lain Ave. , Ottawa, Ont., Canada...................... 
WarREN, J. B. Director of Biology, Brockway Testing Lab- 
oratories, Box 43, DuBois, Pa.. 
PW Warrick, Louis F. State San. Engr., State Board of Health, 
APW WATERMAN, Earue L. Prof. of San. Engineering, University 
of Iowa, 104 Engineering Hall, Iowa City, lowa........ 
PW Watkins, J. S. Cons. Engr., 714 Citizens Bank Bldg., Lex- 
APW Warxins, SamuELC. Supt., Water Dept., Aberdeen, Wash.. 
Warkins, Wixturam W. Supt., Water Dept., 130 East St., 
P WeatHERFORD, L. L. Supt., Atchison Water Co., P. O. Box 
W WEAVER, 3. M. Supt. of Water Works, Monroe, Mich........ 
Wann, 8. ‘ah Dist. Mgr., Consumers Power Co., Cadillac, 
AP Wesster, A. D. Supt., Munic. Water, bagi & Ice Plant, 
135 E. Water St, Orrville, 
APW Wesster, Davin L. Chief Engr. & Mech. Supt., Pioneer 
Distillers, Ltd., Amherstburg, Ont., Canada............ 
AP WECKWERTH, H. F. Supt., Kaukauna Water Works, Kau- 
Wane, es H. 135 Monte Vista Ave., Ridgewood, 
W Wetrp.ern, E. R., Sc.D. Mellon Institute of Industrial Re- 
search, Thackeray & O’Hara Sts., Pittsburgh, Pa....... 
WEIDNER, Hayes. Supt. of Water & Sewers, 516 N. Leroux 
WEILER, Louts C. Supt., Dept. of Water Supply, Gas & Elec- 
tricity, Bergen Bldg., Bronx, New York, N. Y.. 
W Wetr, Paut. Hemphill Ave. Station, Atlanta Water Works, 
PW Weir, W. H. State Board of Health, State Capitol Bldg., 
APW Weir, W. Vicror. Supt., St. Louis County Water Co., 6600 
AP WEISENBERGER, V ICTOR. Supt., Water Dept., Tell City, Ind. 
WENTWORTH, FRANKLIN H. Managing Director, National 
Fire Protection Association, 60 Batterymarch St., Bos- 
WENTWORTH, Joun P. Cons. Engr., Metcalf & Eddy, Cons. 
Engrs., 1300 Statler Bldg., Boston, ch 
WENZEL, Herman C. Commissioner of Public Works, Court 
PW Wertz,C.F. San. Engr., Fuller & McClintock, Cons. Engrs., 
11 Park Place, New 
APW West, Cuas. C. Gen. Mgr., Sayre Water Co., Sayre, Pa...... 
vee vary i Pres., Biddeford & Saco Water Co., Port- 
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W Wast, VerRNON F. Rensselaer Water Co., Box 868, Portland, 

W Weston, ArtHur D. Chief Engr., State Dept. of Public 
Health, 51la State House, Boston, Mass............... 

APW Werrer, CLarence H. Supt. of Water Works, Tiffin, O...... 
APW Wuarton, Joun S. M. Pres., Consolidated Water Co. of 
Utica, 712 Washington St., Utica, N. Y................ 

W Wueeter, Rospert C. Barker & Wheeler, 36 State St., 


W WHELCHEL, H.E. Su t., Water Works, College Park, Ga..... 
W Wuirrte, Metvitte C. Asst. Prof. of San. Chemistry, Har- 


vard University, 112 Pierce Hall, Cambridge, Mass... .. 
P Warraker, Orro C. Pneumatic Machinery Co., 2305 E. 8th 

PW WHITE —_ F. Engr., 195 Wellesley St., Toronto, Ont., 

W Wuire, Guy H. Supt. of Water Plant, 2217 Gadsden St., 

Wuite, Henry M. Supt. of Water Works, Oneida, N. Y...... 
Waite, Hersert L. San. Engr., University of Illinois, 256 
Administration Bldg., W., Urbana, Ill................. 

Waite, Joun C. State Power Plant Engr., 624 E. Main St., 

APW Wuite, Stewart H. Supt. of Utilities, 138 W. Front St., 

PW Wuitretey, Donaup. Asst. Engr., Bradford Waterworks 
Dept., Town Hall, Bradford, Yorkshire, England...... 

W Wuirener, J. Summie. Assoc. Prof. of San. Engineering, 
North Carolina State College, 1202 Cowper Drive, 

W Wurman, Ezra B. Whitman, Requardt & Smith, Engrs., 
West Biddle & Charles Sts., Baltimore, Md............ 

APW a A. Supt. of Utilities, Box 194, Raleigh, 


PW Wuitraker, H. A. Director, Div. of Sanitation, State Board 
of Health, Minneapolis, 
Wuitten, Brewer. Filter Plant Operator, Fieldale, Va... .. 
PW Wuirtier, W. E. Distribution Engr., Metropolitan Water 
District, 306 W. 3rd St., Los Angeles, Calif............ 

W Georce. Vice-Pres. & Mgr., Marion Water Co., 


PW Wieurman, C. R. Director of Public Works, City Hall, Ben- 

Wia.ey, Cuester G., C.E. Guarantee Trust Bldg., Atlantic 
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July 3, 1931 
July 15, 1915 


Jan. 18, 1934 


Oct. 23, 1914 
Nov. 24, 1930 


May 13, 1922 
Oct. 31, 1929 
Apr. 6, 1933 


Nov. 24, 1925 
May 24, 1922 


Jan. 1, 1932 
May 8, 1930 
May 14, 1934 
Feb. 16, 1931 


Dec. 13, 1924 
Apr. 19, 1910 
Jan. 1, 1934 


Sept. 30, 1929 


June 24, 1913 
June 26, 1934 


Oct. 17, 1931 
Oct. 13, 1928 
Mar. 27, 1925 


Mar. 25, 1924 
Feb. 19, 1934 


July 17, 1934 
Nov. 14, 1921 
May 24, 1922 
Apr. 30, 1934 
Apr. 27, 1910 


| 
1915 
1930 | 
1920 
1922 
929 
922 
925 
921 
| 
30 
25 — 
P Wuitman, N. D. Chief @ngr., American Concrete & Steel 
24 a Co., P. O. Box 1428, Arcade Station, Los Angeles, 
32 
| 
PW Wisepeman, H. F. Wiedeman & Singleton, Inc., P. O. Box 
3 APW WiecHarpt, GrorGce F. Hyd. Engr., 1337 Dickerson Road, 
APW Wiest, Kurr. City Engr., Miles City, Mont................. 
PW Wiesner, Jr. San. Engr., 427 8. Broadway, Wheel- 
Fe W Wierers, A. H. Chief Engr., Div. of San. Engineering & e 
¢ Housing, State Dept. of Health, Des Moines, Iowa. or me 
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| 
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W Wiisur, C. C. Senior Engr., Water Dept., 204 W. Franklin 

PW Witcox, Witiiam F., M.E. Box 698, Atlanta, Ga........... 
W Witper, Geo. W. Chemist, City Water Dept., City Hall, 

W Witey, Raupu B. Prof. of San. Engineering, Purdue Uni- 
versity, 777 Russell St., West Lafayette, Ind........... 

APW Wi.tarp, Ernest C. Cons. Engr., 720 Corbett Bldg., Port- 

PW wa GeorGE E. San. Engr., 128. Lyons Ave., Albany, 


Wixuiams, ArtHuR M. Supt of Filtration, Wisconsin Hydro- 
Wituiams, Cuas. H. City Engr. & Water Supt., 826 Percival 

P Wiuutams, Cuarves P. Cons. Engr., 4259 Witherby St., San 
Wituiams, Howarp L. Supt., Water Works, Ludington, 


ngrs., 6 N. Michigan Ave., Chicago, Ill............... 
Wituiamson, James E. Cons. Engr., 39 Cortlandt St., New 


Wituiamson, R. Chairman, Public Utilities Commission, 
Wituiamson, Ricnarp C. Chem. Engr., Paterson Engineering 
Co. of Canada, Ltd., 32 Keewatin Ave., Toronto, Ont., 

PW Wius, Franx T. C. C. M. O. Co., Water Plant, Box B, 

W Wits, W. Compron. Chief Engr., Water Dept., 16th «& 
Wituiam J. Supt. of Water Works, Greenwich, 

W Witson, Cart. 40558. Hill St., Los Angeles, Calif............ 
P Wuson, EpcarK. Chief Engr., The Pitometer Co., 54 Carolin 
Road, Upper Montclair, N. 

P Winson, Guy L. Local Supt., Washington Water Power Co., 

W Witson, I. E. Water Commissioner, City Hall, Faribault, 


Wison, James C. Night Supt., Water Works Dept., Ottawa, 

W Witson, Joun J. Dist. Engr., National Tube Co., 415 Con- 
tinental Oil Bldg., Denver, Colo....................... 

APW Wiutson, Percy S. 325 Washington St., Glen Ridge, N. J..... 
Winkie, Cuartes W. Supt., Maintenance & Transportation, 
Indianapolis Water Co., 620 W. Market St., Indian- 

W Winstow, C.F. A. Yale Medical School, New Haven, Conn... 
Winstow, Epwarp L., Jr. 201 E. Taylor St., Zanesville, O... 

W WInsor, Franx E. Chief Engr., Metropolitan District Water 
Supply Commission, 20 Somerset St., Boston, Mass.... . 

P Wirt, Cuartes V. Steel Watermains Association, Inc., Huff 

AP Wo.sert, Supt., Board of Water Supply, Mount Ver- 

PW Wo tre, Epwarp E. Chemist, Water Dept., Hannibal, Mo.... 
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. Witiert, W. M. Gen. Mgr., Western United Gas & Electric 
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Co., 70 Fox St., Aurora, Ill................ if, 

APW Wituiams, Leon G._ Civil Engr., Greeley & Hansen, Cons. 
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LFE, THoMaS F. Research Engr., Cast Iron Pipe Research 

APW Wourm, ociation, 309 Peoples Gas Bldg., Chicago, Ill........ 

Wourr, WittiaMR. Asst. Engr., Public Service Commission, 

80 Centre St., New York, N. Y........................ 

an, ABEL. Chief Engr., State Dept. of Health, 2411 N. 

Charles St., Baltimore, 

W Wourman, J. J.,C.E. 225 Unity Bldg., Bloomington, Ill... ... 

PW Woop, C. Levann. Supt. of Municipal Commission, Her- 

Woop, Grorce P. Supt., Board o ater Commissioners, 

Municipal Bldg., Peekskill, N. 

D Woop, Leonarp P. Asst. Engr., Board of Water Supply, 

346 Broadway, New York, N. Y....................... 

P Woop, THEODORE V. R. D. Wood Co., 400 Chestnut St., 

P WoopHOUSE, Cena A. Engr., American Water Works & 

Electric Co., 50 Broad St., New York, N. Y............ 

AP Worpven, E. P. Cons. Engr., 1 Hamilton Road, Glen Ridge, 
N 


APW 


Wricut, C. W. Pres., Badger Meter Mfg. Co., 2357-71 N. 
Wricut, Jas. Supt., Water Works, Dundas, Ont., Canada... 

P Wriaut, Joun A, raughtsman & Inspector, New Rochelle 
Water Co., New Rochelle, N. Y...............---..4--. 

W Wricut, Le Roy H. Supt. of Water Works, City Hall, 

Wueste, R. C. Supervisor, San Diego Water Impounding 
System, 4288 Arguello St., San Diego, Calif............ 

Wyant, Cart. Resident Engr., Montecito County Water 
District, 141 San Ysidro Rd, Santa Barbara, Calif...... 

APW Wyarr, Ratepx C. Supt., City Water Works, Box 346, Dan- 


Wyckorr, CHarLes R. 1239 New York Post Road, Scarsdale, 


APW Wynne-Roserts, R. O. Wynne-Roberts, Son & McLean, 
Metropolitan Bldg., 44 Victoria St., Toronto, 2, Ont., 

PW Yax.ey, R. Gorpon. Supt. to Water Commissioners, Water- 

W Yecen, Wivuiam. Supt. of Filtration Plant, 422-0th St., 

PW Yosst, Cuartes B. Supt., Water Works, City Hall, Fort 

Younce, W. L. Asst. Supt., Public Service Co. of Indiana, 

W Youna, C. H. Dist. Engr., State Dept. of Health, Trust 

P Youna, Georce R. Village Mgr., Village Hall, Glencoe, Ill... 
Youna, SamueL R. Supt. of Water & Sewers, P. O. Box 385, 

Youna, T. L. Mgr., South Side Water Works Co., Chester, 
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Apr. 25, 1932 
Sept. 30, 1929 
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Apr. 23, 1924 


Mar. 19, 1927 
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June 10, 1930 
Apr. 12, 1927 
May 12, 1925 
Mar. 5, 1924 
Dec. 27, 1932 
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Sept. 11, 1923 
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Oct. 13, 1925 
June 6, 1927 
Feb. 28, 1930 
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June 25, 1929 
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PW Wormser, Feurx E. Sect., Lead Industries Association, 420 
1894 Lexington Ave., New York, N. Y. 
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: APW Yow, W. E. Supt., Water Dept., Asheboro, N. C............ ee 
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W ZanettT!, Francisco E. Chemist & Bacteriologist, Water 
Works, P. O. Box 1742, Havana, Cuba................. 

PW Zuvre.t, Jerome C. Filtration Plant Supt., 418 St. Clair 
Ave., Bhoboygak, Wis... .. 
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Works. H.N. Haberer, Lowville, N. Y.. 
W Acua PuraCo. 701 Douglas Ave., East Las Vegas, N. M.. 
ALLENTOWN WatTER Dept. City Hall Allentown, Pa.. 
APW American States Service Co. 950 Bendix Bldg., 
1206 S. Maple Ave., Los Angeles, Calif.. 
American Water Works & ELECTRIC Co., Inc. Jt ‘Hobart 
Porter, Pres., 50 Broad St., New York, nm. 
Anaconpa Copper MininG Co. Water Works Dept., 
Ann Arspor Water Works Commission. City Hall, Ann 
Arkansas Power & Licut Co. R. J. Rhinehart, Distribu- 
Baton Rouge Water Works Co. Baton Rouge, La......... 
APW Bear Guicu WaterCo. A. F. Poulter, Supt., Box 246, Menlo 
BELLEVILLE, CorporaTION City or. Belleville, Ont. ama 
PW BETHLEHEM, City or. 37 E. Broad St., Bethlehem, Pe 
Bevery Water Dept. John L. Perhab, Plant 
City Hall, Beverly Hills, Calif. 
BrrmincHam WATER Co. 33 Elizabeth § St., Derby, ‘Conn... 
Bou.pEerR WaTER Dept. H C. McClintock, ’ Director of Public 
Bozeman Water Dept. 
W Brampton Water Commission. Brampton, Ont., Canada... 
BrRaNTFORD WaTER COMMISSIONERS. Brantford, Ont., 


BurraLo Division or Water. 107 City Hall, 65 Niagara 

AP Burpank Pusuic Service Depr. J. H. McCambridge, Gen. 

Supt., 124 N. Olive St., Burbank, Calif................ 

Canon City. Fred Brockney, Asst. Water Supt., Box 407, 

CHARLESTON CoMMISSIONERS OF PuBLic Works. 14 George 

CuarHam Boarp or Water Commissioners. Chatham, 

Cunuuicorie Water Co. John A. Poland, Pres., Chillicothe, 

Citizens Water Co. 62 E. Wheeling St., Washington, Pa.... 

AW Citizens Water Suppty Co. Elmhurst, L. I., N. Y......... 

Community Water Service Co. Reeves J. Pres., 

100 William St., New York, N. Y.. 

APW Connecticut Pustic Uriuiries Commission. E. Irvine 

Rudd, Chief Engr., State Office Bldg., Hartford, Conn... 

Corninc WATER Works. 

A Coronapvo Water Co. P.O. Box 1, National City, Calif. . 

PW Covineton. J. T. Kingsley, Director of Public Property, 
Room 8, City Bldg., ovington, K 

Datias Crry Warer Works. Dallas, 

W DELAVAN — Commission. Chas. S. Moses, Supt., Dela- 

Deminc Dept. Municipal Plant, Deming, N.M...... 
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envER, City & County or. Board of Water Commissioners, 
lade . G. Plowman, Exec. Asst. to Board, P. O. Box 629, 

AP District or Water Dept. J. B. Gordon, Director 
of San. Engineering, Municipal Bldg., Washington, 


Engr. & Gen. Mgr., 512 Sixteenth St., Oakland, Calif.. .. 
Read, 2 Rector St., 


PW Erte Commissioners oF Water Works. P. QO. Box 1217, 


EvaNsvILLeE WaTER Works. P. O. Box 236, Evansville, Ind. 

FeperaL Lieut & Traction Co. 70 Pine St., New York, 
Y 


Fisuers IsLaAND Farms, Inc. Harold J. Baker, Fishers Island, 


Fonp pu Lac Ciry Water Dept. E. J. Braun, Supt., Fond du 

P Fresno City Water Dept. Claude H. Weekes, Supt., 1926 

Tuolumne St., Box 1274, Fresno, Calif................. 

GAINESVILLE, City or. W. A. Ford, City Mgr., Gainesville, 
F 


GANANOQUE WatTEeR Works Commission. H. D. Rogers, 
Supt., Gananoque, Ont., 

APW GENERAL MANAGEMENT Corp. C. A. Davis, 1500 Walnut St., 

W GLENDALE Pustic Service Derr. Peter Diederich, Supt., 
120 N. Howard St., Glendale, Calif.................... 

GLEN ers Water Dept. A. F. Eschenfelder, Glen Ridge, 


Great Fatus WATER Dept. Great Falls, Mont.............. 
GREELEY, City or. M. Seaman, Water Supt., Greeley, Colo... 
ane Water Derr. James Church, Supt., Green Bay, 

PW GrirFin Licut, Water & SeweraGce Derr. Griffin, Ga...... 
GrimsBy WaTER Commission. W. B. Smith, Chief Engr. & 
Supt., Grimsby, Ont., 

W Gueten. H. §. Nicklin, City Engineer, City Hall, Guelph, 
.ivwllé.. 

W GunTersvILLE Water Works. J. L. McIntyre, Supt., Gun- 

APW Hickory, City or. H. K. Setzer, Supt. of Public Works, 
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Joined 
Apr. 6, 1934 


Apr. 14, 1931 


May 22, 1918 
July 1, 1934 


Sept. 30, 1929 
Mar. 16, 1929 
Mar. 11, 1915 
Mar. 6, 1926 
Feb. 28, 1928 


May 31, 1911 
May 7, 1906 


Mar. 8, 1920 
Feb. 9, 1924 
May 31, 1930 
Nov. 18, 1925 


May 22, 1919 
Mar. 16, 1926 


Jan. 1, 1932 
June 21, 1929 
Mar. 16, 1927 
May 26, 1930 
Dec. 24, 1914 
Oct. 27, 1922 
Oct. 24, 1918 
Feb. 14, 1913 
Jan. 31, 1925 
Apr. 30, 1926 


Nov. 3, 1914 
Feb. 16, 1924 


Feb. 23, 1927 
Mar. 25, 1924 
Feb. 25, 1927 
Nov. 8, 1933 


| 
A Dover Water Commissioners. Jos. V. Baker, Clerk, Dover, 
Water Derr. City Hall, Durham, N. C........... 
East Bay Monicipat District. F. W. Hanna, Chief 
AP Water Boarp. Elmira, N. Y....................... 
APW Emrortum Water Co. Emporium, Pa....................... 
Enpicorr Water Works Co. Earle J. Grippen, Supt., Endi- 
FrrE UNDERWRITERS INSPECTION BurREAv. Lock Drawer 
, 192% Furnt Boarp oF Commissioners. City Hall, Flint, 
1909 
1933 
1923 
1914 
1921 
1927 
1925 | 
1912 
1924 W Boarp or WATER Commissioners. Glens Falls, 
1930 AP Granp Rapips Depr. or Pusuic Service. Grand Rapids, 
927 
032 2 
27 
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Hiuusipe Disrrisution Co. C. H. Richards, R. F. D. 1, 
Box 73-A, Whittier, Calif.. Datel » jks 
P Houister Water Co. Hollister, 
APW Boarp or WatEeR Suppty. Frederick Ohrt, Mgr., 
City’ & County of Honolulu, P. O. Box 3347, Honolulu, 
Hor Sprines Water Co. Hot Springs, Ark................. 
AP Hovston Dept. or Pusiic Works, Water Division. J. B. 
Dannenbaum, Engr., 227 City Hall, Houston, Tex.. 
Ipano Surveyine & Ratine Burgav. Box 1069, Boise, 


In10N Boarp OF WATER ComMissIONERS. Ilion, N. Y........ 
INspEcTION BurEAv. 108 E. Ohio St., ‘Chicago, Ill. 
PW InpraNa Bureau oF SAN. ENGINEERING. State Division of 
= Health, L. A. Geupel, Chief Engr., Indianapolis, 
Jounson Crry Water Dept. Arthur J. Merrill, Supt., John- 
Kansas Ciry, Director or THE WATER Dept. City Hall, 
KenNEBEC WateR District, Trustees. A. B. Thompson, 
W Kentucky Strate Boarp or Heattu. Dugan, Director, 
Bureau of San. Engineering, 532 W. Main St., Louis- 
KeEentucky-TENNESSEE Licut & Power Co. Bowling Green, 


AP Kircuener Water Commission. Kitchener, Ont., Canada. .. 
W KNoxviLte Water Dept. City Hall Park Bldg., Knoxville, 


Lacuna Beacn County Water District Water Works, 

LaJunta, City oF. 

AW Lake Forest Warer Depr. J. C. MeNicol, Mgr., City Hall, 

LaNsING Boarp oF WaTER & E.Ectric Ligut CoMMISSIONERS. 

Otto E. Eckert, Gen. Mgr., Lansing, Mich............. 

APW Lawrence City Water Dept. C. T. Hough, Water Supt., 

City Hall, Lawrence, 
LEWISTOWN-REEDSVILLE Water Co. Lewistown, Pa.. 

City Water & Licutine Dept. City Hall, Lincoln, 


APW Lone Water Dept. Long Beach, Calif............... 
Los ANGELEs Dept. or & Power. H. A. Van 
Gen. Mgr. & Chief Engr., Los Angeles, Calif.. 

APW Loutsvitte Water Co. 435 8. Third St., Louisville, Ky.. 
Macon Boarp or WATER COMMISSIONERS. City Hall, Macon, 
W Matmo Byaonapsxontor. Alfred Jerden, Chief Engr, 
APW McMinnvitie Water & Licut Derr. M. H. McGuire, Mgr., 
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Oct. 


31, 1939 


Nov. 13) 1933 


Nov. 14, 193) 
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23, 19%) 


Sept. 1, 1934 
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Jan. 


9, 1924 
31, 1924 
30, 1924 


June 15, 192% 
Sept. 30, 1925 
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Feb. 
Apr. 


Feb. 
Feb. 
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Oct. 
Sept. 
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June 


Feb. 
May 


Mar. 
Apr. 


Apr. 
Oct. 


Apr. 
Apr. 
Apr. 
Apr. 
July 


July 


8, 1915 
12, 1912 


5, 1915 
23, 1915 


13, 1905 
17, 19% 


23, 1923 


31, 1929 
18, 1926 


24, 1927 
24, 1929 


17, 1927 
14, 1922 


6, 1919 
9, 1930 


9, 1909 
31, 1931 


18, 1910 


1, 1934 
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AMERICAN WATER WORKS ASSOCIATION 


orp WaTeR Commission. Robert A. Duff, Supt., 9 W. 
Jackson St., Medford, 
{PW Mempuis Boarp or WATER CoMMISSIONERS. Memphis, Tenn. 
pW Merrirron WATER Works Dept. Public Utilities Commis- 

MippLETOWN WATER Works. G. Allen Schaefer, Middletown, 

Miptanp Pusiic Urinities Commission. P. O. Box 548, 

MILLVILLE Warer Co. Millville, N. J.. 
MINNEAPOLIS COMMITTEE ON Water Works. "Minneapolis, 


AP MEDF 


APW 


Mouine WATER Dept. City Hall, Moline, Ill............... 

P Mount Hotty Water Co. Mount Holly, N.J............... 

MuscaTINE WATER TrusTEES. Muscatine, Iowa............ 

New Jersey Water Co. 610 Station Ave., Haddon Heights, 
APW New Mexico Powrer Co. Santa Fe, N. M.. 

APW New Rocuevie Water Co. 514 Main St., New Rochelle, N. Y. 

New Toronto Pusuic UTILITIES Commission. A. H. R. 

Thomas, Supt. of Water Works, New Toronto, Ont., 


PW Niagara Fauus, Crry or. City Hall, Niagara Falls, Ont 

P Nortu York, Corp. or Townsuip or. Willowdale, Ont 


NorTHEASTERN Water & ELEcTRIC Corp. John 
Latta, 57 William St., New York, N. Y................ 
Norra DaKora REGULATORY Dept. CG. 8. Ladd, Food Com- 
missioner & Chemist, Bismarck, N. D.. 
OAKVILLE WatTeR & Ligut ComMIssIoN. Oakville, ‘Ont., 
SANITARIAS DE LA Nacton. Biblioteca, Charcas 1840, 
APW Oxsras SANITARIAS OF ENnTRE Rios. Alberto F. Laurencena, 
Pres. of Directory, Parana, Argentina................. 
Oconomowoc WarTER Dept. F. R. Hubbard, Supt., Ocono- 
Oi. Crry BurEAv oF WaTER, MunicipaL CoRPORATION. 248 
Seneca St., Oil City Pa.. 
Organ Boarp oF WATER OMMISSIONERS. City Hall, Olean, 
Omawa Uritities Disrricr. Utilities Bldg., 
Harney & Eighteenth Sts., Omaha, Neb.. 
OnTARIO Dept. or HEALTH. Experimental Station, "807 Rich- 
mond St., W., Toronto, Ont., Canada. . 
PW ORILLIA WATER, Licut & Power Commission. L. G. Me- 
Neice, Water Works Engr., Orillia, Ont., Canada....... 
W Ortanvo Commission. Orlando, Fla.. 
OsHawa Pusuic UTILITIES CoMMISSION. G. F. Shreve, Gen. 
Mgr. & Sect., 100 Simcoe St., S., Oshawa, Ont., Canada. . 
Osweco or WATER. Oswego, 4s 
Orrawa, CorporaTIoN or. Water Works 
tion Bldg., Ottawa, Ont., Canada. . 
APW Water Works. Owego, 
AP Papucan Water Works. Lois Sutherland, Treas., ‘Paducah, 
PasaADENA WaTEeR Dept. Samuel B. Chief 
City Hall, Civie Center, Pasadena, Calif. 
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Joined 


Mar. 
Apr. 


11, 1930 
2, 1909 


June 17, 1926 


June 


Mar. 
Jan. 


June 
Jan. 
Apr. 
May 
Jan. 
Mar. 
Jan. 
Jan. 
Feb. 
Feb. 
Jan. 
Jan. 
Apr. 
Jan. 
Apr. 
June 
July 
Apr. 
Apr. 
Apr. 


Apr. 
Aug. 


Jan. 
June 


Mar. 
Apr. 


Jan. 


Oct. 


8, 1921 


16, 1927 
11, 1916 


17, 1920 
29, 1916 
30, 1924 
9, 1921 
6, 1927 
12, 1924 
6, 1927 
23, 1933 
25, 1932 
29, 1932 
1, 1933 
19, 1926 
23, 1934 
1, 1926 
21, 1928 
30, 1929 
1, 1934 
19, 1929 
28, 1912 
16, 1934 


16, 1934 
18, 1933 


19, 1933 
1, 1921 


14, 1933 
16, 1914 


29, 1934 
14, 1924 
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31, 193) 
13, 1933 | 
14, 193 
23, 192) 
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114 CORPORATE MEMBERS 


A Pennicuuck Water Works. 11 High St., Nashua, N.H..... Oct. 39 1914 
Peoria WateR Works Co. Peoria, Jan. § lon 
PETERBOROUGH UriLities Commission. R. L. Dobbin, Gen. 
Mgr., 223 Aylmer St., Peterborough, Ont., Canada...... May 2, 191) 
PHILADELPHIA SuBURBAN WaTER Co. 762 Lancaster Ave., 
P Pirrspure Ciry WatTerR Dept. Pittsburg, Calif............. Feb. 15, 193) 
Port Hope Water Works Commission. Box 100, Port Hope, 
Boarp or Pusiic Works. Water Dept., 
PROVIDENCE WATER MAINTENANCE Dept. City Hall, Provi- 
Pusuic Service Co. or Inptana. 800 Traction Terminal 
A ae wee Works Commission. 314 Maine St., Quincy, 
Reaping Bureau or Water. Room 209, City Hall, Read- 
AP Recina Waterworks Dept. City Hall, Regina, Sask., 


W Riversipe Water Derr. R. L. Boulden, Riverside, Calif.... July 22, 19% 
A Rome, City or. Dept. of Public Works, Bureau of Water, 


Rusio Canon Lanp & Water Association. J. H. Parsons, 
Engr., 575 Sacramento St., Altadena, Calif............. Oct. 31, 193 

SacRAMENTO Division oF Water. R. E. Mittelstaedt, Supt., 

W Sr. Mary’s Pusiic Uritities Commission. Box 1019, St. 
Marve, Ont,, Comadei Nov. 3, 1919 

Sr. Boarp or Water Commissioners. Clyde R. May, 
Commissioner of Public Utilities, St. Paul, Minn....... Apr. 29, 192 

W Sr. Tuomas. Col. A. F. McLachlin, F.C.I.C., Ross St., 
os. Ont., Apr. 11, 1909 
A Sauina Water Dept. H. L. Brown, Supt., Salina, Kans..... Feb. 17, 197 

W Sarr Lake City Warer Dept. H. K. Burton, Supt., Salt 

APW San BERNARDINO Boarp oF WATER COMMISSIONERS. City 
Hall, San Bernardino, Calif............................ Nov. 21, 1983 

AP San Francisco Water Dept. N. A. Eckart, Gen. Mgr. & 
Chief Engr., 425 Mason St., San Francisco, Calif....... Nov. 28, 1933 

San Jose Water Works. H. 8S. Kittredge, Pres., 374 W. 
Santa Clara St., San Jose, Calif....................... Apr. 21, 1913 

APW Santa Monica Water Dept. City Hall, Santa Monica, 

ScRANTON-SPRING Brook WATER Service Co. 135 Jefferson 

SeaTTLE WaTeR Depr. H. D. Fowler, Supt., County City 

SHEBOYGAN Boarp oF WaTEeR Commissioners. Arthur H. 
Miller, Supt., Sheboygan, Wis......................... June 21, 1920 

5 Suenanco Water Co. Shenango & Silver Sts., 

APW Water Commission. Stephen R. Leon- 
ard, Chairman, Kenwood, Oneida, N. Y................ Apr. 24, 1921 


SuicksHINNY WaTERCo. W.B. Good, Sect., Shickshinny, Pa. July 13, 1933 
Sierra Paciric Power Co. Reno, Nev....................-.. Feb. 4, 198 
P Pusuic Utinities Commission. W. D. Stalker, Sect.- 
Treas., Water Works Dept., Simcoe, Ont., Canada..... Apr. 29, 1929 
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Joined 
30, 1914 
6, 1927 
2, 1911 


1, 
15 


17, 1929 
11, 1919 
9, 1924 
10, 1910 
4, 1927 
20, 1916 


4, 19% 
1925 


25, 1922 
1, 1930 
4, 1932 
3, 1919 
9, 1929 


1909 
1927 


AMERICAN ‘WATER WORKS ASSOCIATION 


W Sroux Water Works. Jos. 8. Nelson, Commissioner, 

Sourn JERSEY ASSOCIATION OF WaTER SUPERINTENDENTS. 
Walter Spencer, Sect., 7220 Walnut Ave., Merchantville, 


APWS 


P SpRINGFIELD. 
APW SrraTuroy Pusiic UTILITIES Commission. A. E, Ditch- 
burn, Mgr., Strathroy, Ont., Canada................., 
SuBURBAN WaTER Co. oF ALLEGHENY County, Verona, Pa... . 
Sener sen Water Corp. P. O. Box 1, National City, 

Syracuse Bureau oF Syracuse, N. Y.............. 
Teck, TowNsHIP oF. F. G. Browne, Supt. of Water Works, 
Kirkland Lake, Ont., 
Titpury Pusiic Utitities Commission. P. J. Daigneau, 
Commissioner, Tilbury, Ont., Canada................. 
TittsonBuRG Pusiic Urinities Commission. Buckrell, 
Supt., Tillsonburg, Ont., Canada...................... 
AP Timmins, Corporation Town or. J. D. McLean, Town 
Engr., Box 433, Timmins, Ont., Canada............... 

TRENTON Warer Works. Trenton, N. J 

Troy Bureau or Water. William Luby, Troy, N. Y........ 
Ursan Water Suppty Co. Maurice & Borden Aves., Mas- 
UrRECHTSCHE WATERLEIDING-MAATSCHAPPIJ, 15 Predikheer- 
enkerkhof, Utrecht, 

Waco Water Works. 617 Washington Ave., Waco, Tex...... 
Wauntawa Water Co., Lrp. Wahiawa, Oahu, T.H........... 
WALKERVILLE-East WINDSOR WATER Commission. Walker- 

APW Town or. Ont., 

AW WarrENTON WatER Co. Warrenton, N. C................-. 
WasHINGTON SupurBAN Sanitary Commission. Tower 
Bldg., 14th & K Sts., N. W., Washington, D.C......... 

APW Wasuincton Water Power Co. A. J. Turner, Box 1445, 

APW Watertown WaTER Works. Watertown, N. Y...........-.. 
WELLAND Boarp or Water Commission. F. D. Milo, Wel- 
PW Wenatcuee Water Derr. Fred J. Sharkey, Supt., Wenat- 
West LarayverrE Water Works Co. E. B. Vawter, Pres., 

117 Vine St., West Lafayette, Ind...................... 

APW West Patm Beacu Water Co. J. R. Tanner, Drawer B.-25, 
W West Virainta Water Service Co. H. M. Cogan, Gen. 
Mgr., 814 Peoples Bank Bldg., Charleston, W. Va....... 
WESTMORELAND Water Co. M. W. Crownover, Supt., 230 

S. Pennsylvania Ave., Greensburg, Pa...............-. 
W Wuirsy Pusiic Uriniry Commission. Municipal Water- 
works Dept., Whitby, Ont., Canada................... 
WuitEe OUNTAIN Water Co. 114 8S. Front St., Mil- 
Wuire Prains Dept. or Pustic Works. William I. Collyer, 
Water Supt., White Plains, N. Y......................- 
Wnuirtier. M. R. Bowen, City Water Supt., City Hall, Whit- 
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Feb. 
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Jan. 
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Feb. 
May 
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Apr. 
Apr. 


Nov. 
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Nov. 
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Jan. 
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Apr. 
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24, 1927 


30, 1931 
5, 1912 
26, 1930 


16, 1932 
10, 1909 


15, 1926 
16, 1923 


25, 1932 
25, 1934 
27, 1929 
20, 1933 
8, 1909 
28, 1924 
20, 1912 
9, 1922 
16, 1910 
20, 1923 
30, 1931 
16, 1934 
27, 1928 
31, 1930 


29, 1930 
8, 1909 


7, 1920 
20, 1928 
16, 1934 
16, 1930 

4, 1911 


June 10, 1930 


Feb. 


Mar. 


July 
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23, 1924 
5, 1914 
31, 1916 
16, 1926 


| 
| 
| 
, 1933 = 
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ASSOCIATE MEMBERS 


WILuiaMsportT WaTER Co. 330 Pine St., Williamsport, Pa.... 
Winpsor WatER ComMIssIONERS. Windsor, Ont., Canada... 


Winona Boarp or Municipat Works. Winona, Minn....... 


APW York, Townsuip or. QO. M. Falls, Commissioner of Works, 


ASSOCIATE MEMBERS 


Auuis-CHaLMERS Mra. Co. Milwaukee, Wis................ 
AMBURSEN ConstrRucTION Co., Inc. 295 Madison Ave., New 

American Brass Co. Sales Dept., Waterbury, Conn........ 
AMERICAN Cast IRON Pipe Co. Boxes 151-152, Birming- 

‘“‘AMERICAN Ciry.’’ 470 Fourth Ave., New York, N. Y...... 
AMERICAN CONCRETE Pipe AssociaTION. 33 W. Grand Ave., 

AMERICAN CyaNnamip & CuemicaL Corp. 30 Rockefeller 


American Founpry & Mra. Co. 1015 Hebert St., St. Louis, 


APW American Co. R. C. Beam, 
Dept., Sales Div., Middletown, O..... 
American Steet & Wire Co. Chemical & Color Dept., 208 
American WATER SOFTENER Co. Lehigh Ave. & Fourth St., 
AquatitE Co. North Hollywood, Calif.. 
Arr Concrete Works. P.O. Box 417, Pasadena, Calif. 
Arias MINERAL Propuwcts Co. or PENNSYLVANIA. 
PW Bascock & Witcox Co. J. B. Romer, Barberton, O.......... 
P Meter Mra. Co. 841-7 Thirtieth St., Milwaukee, 
Ba.tpwin-SoutHwarkK Corp. Richmond & Norris Sts., Phila- 


Bayarp, M. L. 20th St. & Indiana Ave., Philadel his, roe 

Bincuam & Taytor Corp. 575 Howard St., Buffalo, N 

Brrcw Mra. Co. 1521-1523 Sedgwick St., Chica 0, ‘i 

Bourson Copper & Brass Works Co. 618 E. Front St., 

BurraLo Meter Co. 2917 Main St., Buffalo, N. Y.. 

[Ron Founpry. 9 Codding St., Providence, RI. 


A Burrouacus AppING MACHINE Co. A. Trew, Public Utili- 


ties Sales, Second Boulevard, Detroit, Mich.. 
A.M. Byers Co. Clark Bldg., Pittsburgh, Pa.. 
CaLirornia Cutvert Co. 5th & Parker Sts., 
“CANADIAN EnGINEER.”’ 341 Church St., Toronto, 2, Ont., 


CENTRAL Founpry Co. Graybar Bldg., 420 Lexington Ave., 
CuapMAN VaLve Mra. Co. Indian Orchard, Mass.. 
CuaseE Brass & CoprperCo. 236 Grand St., W aterbury, Conn. 
CuIcaGco ae & Iron Works. 37 W. Van Buren St., Chi- 
CHICOPEE ioe. Corp. J. H. Fletcher, Gainesville, Ga....... 
H. W. Crark Co. Box 563, Mattoon, 
Crow, James B., & Sons. 201 N. Talman Ave., Chicago, Ill... 


July 


June 


Jan, 
Aug. 


July 
May 


Oct. 


June 


June 


Mar. 
June 


Aug. 
May 


June 
Apr. 
Mar. 


June 
Nov. 
May 
Apr. 


16, 1932 


24, 1905 


29, 1921 
10, 192 


18, 197 
25, 1918 


23, 1917 
8, 1906 
12, 1908 


31, 197 


24, 1903 
14, 19% 


24 197 
13, 192) 


8, 1924 


28° 1904 


8, 1904 


21, 1927 
31, 192 
15, 1882 


11, 1916 


. 17, 1884 


27, 1905 
18, 1901 


30, 1926 
15, 1921 


24, 1927 
31, 1916 


24, 1903 
16, 1884 
27, 1929 


15, 1908 
27, 1929 
12, 1908 
27, 1885 
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8, 1907 
5, 1918 


3, 1917 
8, 1906 
2, 1908 
1, 1927 
4, 1903 
4, 19% 


3, 1920 


AMERICAN WATER WORKS ASSOCIATION 


P CotumBiANn Iron Works. Chattanooga, Tenn............... 
Cook, A. D., INc. Lawrenceburg, Ind...................... 
Copper & Brass RESEARCH ASSOCIATION. Wm. G. Schneider, 
25 Broadway, New York, N. Y........................ 
Crane Co. A.M. Houser, Engr. of Production, 836 8. Michi- 
gan Ave., Chicago, Il}... 
Darune VaLvE & Mra. Co. Williamsport, Pa.............. 
PW De Lavat Stream Tursine Co. H. L. Watson, Sales Mgr., 
Donatpson Iron Co. Emaus, 
Dorr Co., Inc., THe. 247 Park Ave., New York, N. Y....... 
Dresser, S.R., Mra. Co. Bradford, 
APW East Jersey Pipe Co. 7 Dey St., New York, N. Y........... 
Eppy Vatve Co. Waterford, N. 
P Epson Corr. J. William Wickwire, 49-51 D St., South Bos- 
Evecrro GasCo. 9 E. 41st St., New York, N. Y... 
“ENGINEERING News-Recorp.”’ 330 W. 42nd St., New York, 

N. Y 


APW 


Forp Meter Box Co. Wabash, 
Gamon Meter Co. Newark, N. 
GreNERAL Cuemicat Co. 300 W. Adams St., Chicago, Il..... 
GLAMORGAN Pirpgz & Founpry Co. Lynchburg, Va........... 
W Great WesterN Evecrro-Cuemicat Co. 9 Main St., San 
GrirFIn Founpry & Macuine Co. Rome, Ga............... 
GrinnELt Co., Inc. P. O. Box 336, Charlotte, N.C.......... 
P Gurizy, W.&L.E. 514 Fulton St., Troy, N. Y.............. 
P Hanks, Frep W., Co. Fred W. Hanks, Mgr., 10624 St. Clair 

P Henprie & Boutruorr Mra. & Suppty Co. James S. Smith, 
1635 Seventeenth St., Denver, Colo.................... 

P Hersey Mra. Co. South Boston, Mass...................... 
Hooker Evecrrocuemicat Co. G. F. Reale, 60 E. 42nd St., 
Hypravutic DevetopmMent Corp. West Medford Station, 


INTERNATIONAL FiuteR Co. 59 E. Van Buren St., Chicago, 
P Iowa VatvE Co. 701 Hubbell Bldg., Des Moines, Iowa...... 
Ipamco Pipe Corp. 60 E. 42nd St., New York, N. 
Byron Jackson Co. West Berkeley, Calif................... 
JENKINS Bros. 80 White St., New York, N. Y.............. 
Jouns-MANVILLE Sates Corp. E. V. Rinehart, 22 E. 40th 
JoHNSON, Epwarp E., Inc. 2304 Long Ave., St. Paul, Minn... 
Ketty Wett Co., Inc. Wm. Kelly, Pres., 114} E. Third St., 
ee ay Mra. Co. M. E. Kennedy, Treas., Elmira, 


Layne & BowteR Co. Memphis, Tenn...................... 
APW Layne-Atiantic Co. R. R. Schweitzer, Chief Engr., 633 New 
Monroe Bldg., Norfolk, 

Leap LiInEpD Pipe Co. Wakefield, Mass................ 


Apr. 
Oct. 


14, 1914 


28, 1923 
. 25, 1926 


12, 1908 


23, 1917 
23, 1917 


1, 1927 
7, 1904 
10, 1906 
26, 1886 


21, 1923 


2, 1913 


31, 1918 
18, 1892 


. 10, 1931 


12, 1908 
19, 1920 
11, 1902 
6, 1907 


. 30, 1929 


30, 1926 
17, 1923 


. 16, 1919 


5, 1926 


15, 1882 
22, 1926 


14, 1887 
7, 1920 
12, 1925 
20, 1931 
3, 1915 


24) 1928 
12, 1928 
30, 1924 


20; 1920 


. 31, 1933 


17, 1922 
7, 1924 


24, 1911 
19, 1933 


5, 1916 


16, 1930 
5, 1898 
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15, 197 Apr. 27, 1910 
1923 Jur 
1, 19) 
16 Jan 
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FARNAN Brass WorksCo. 1104 Center St., Cleveland, O..... May 
FeperaL Pipe & TANK Co. Box 505, Ballard Station, Seattle, 
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Ar 
3, 1925 
June 
Mar 
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, 1884 W INDUSTRIAL Guemicat Sates Co., Inc. 230 Park Ave., New : 
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Nov, 
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1921 Sept 
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1927 May } 
1916 Marl 
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1903 a 
= Jan. 
1908 P Kinney Iron Works. 2525 E. 49th St., Los Angeles, Calif.... Oct oe 
Jue 4 


118 ASSOCIATE MEMBERS 

LeapiTEe Co., Tue Girard Trust Co. Bldg., Philadelphia, Pa.. Feb, io’ 
LinvE Arr Propucts Co., Inc. H. E. Rockefeller, 30 E. 42nd on 

St., New York, N. Mar. 31, 19% 
Lock Joint Pipe Co. Box 21, Ampere, N. J. ct. 5 1915 
VatveE Mre. Co. Troy, N. Y.. Mar. 5, 188) 
LyNncuBuRG Founpry Co. Lynchburg, Va... June 6, 1916 

APM & H Vatve & Firtinas Co. Whitfeld Clark, Pres., ‘ P.O. 
P Masps Hypravuic Packina Co. 431 8. Dearborn St., Chi- 

Matuigeson ALKALI Works, INc. 250 Park Ave., New York, : 

Corp. J. A. Nelson, Bethlehem, Pa... Jan. 
McWane Cast [Ron Pipe Co. Birmingham, Ala............. Apr. 23) 1923 
MopernN Iron Works. Quincy, IIl.. June 27, 195 

W Monsanto Cuemicat Co. 17248. Second St., St. Louis, Mo.. May 31, 1933 
Morris Macuine Works. Baldwinsville, N. Y.. July 31, 1923 
Muttie.tex Mre. Co. Multiplex Bldg., Berwick, Pa......... May 7, 1916 

W Nationa ALUMINATE Corp. 6216 W. 66th Place, Chicago, 

Nationa Cast Iron Pipe Co. Paul A. Ivy, Vice-Pres., 

Nationat Meter Co. 4207 First Ave., Brooklyn, N. Y...... Mar. 15, 1882 
NatTIoNaAL TusE Co. W. L. Schaeffer, i902 Frick Bldg., Pitts- 

NationaL WaTeR Main Cieanine Co. 50 Church St., New 

Naytor Pipe Co. 1230 E. 92nd St., Chicago, Ill............. Oct. 14 1931 
Meter Co. 50 W. 50th St., New York, N. Y........ Aug. 22, 1894 

PW Ouympic Founpry Co. 5200—9th St., South, Seattle, Wash.... Feb. 26, 193] 
Paciric States Cast Iron Pirze Co. P. O. Box 18, Provo, 

Paper Makers Cuemicat Corp. Atlanta, Ga............... July 31, 1928 

W Parvre ENGINEERING Co. 3915—29th St., Long Island City, 

Parsons, Kuiarp, Brinckeruorr & Dovetas. Cons. Engrs., 

142 Maiden Lane, New York, N. Y.................... July 26, 1922 
PEERLESS Pump Co. P. O. Box 493, Massillon, O.. June 6, 1927 
en Satt Mra. Co. Widener Bldg., Philadelphia, 

Peceunt Merer Corp. 147 Waterbury Ave., Prince’s Bay, 

PITOMETER Co., Tue. 50 Church St., New York, N. Y..... July 10, 1906 
PITTSBURGH- Des Morngs Steet Co. Pittsburgh, Apr. 14, 1914 
PirrsspurcH EquitaBLe Meter Co. Wilkinsburg Branch 

Pneumatic Macuinery Co. F. F. Costello, 2305 E. 8th St., 

Po.uarp, Jos. G., Co., Inc. 142 Raymond St., Brooklyn, N. Y. Apr. 30, 1926 
Pomona Pump Co. 206 E. Commercial St., Pomona, Calif. May 24° 1927 
‘“‘Pusiic Works.’ 310 E. 45th St., Allied Arts Bidg. New 

R. U. V. Co., Inc. 110 E. 42nd St., New York, N. Y.. June 6, 1917 

PW Reapine Iron Co. G. H. Woodroffe, Metallurgical Engr., 
401 N. Broad St., Philadelphia, Pa.. sake Oct. 17, 1982 
W Rerinite Co., THe. 1623 Harney St., Omaha, Apr. 4, 1932 
1583 Fishburn St., Los Angeles, 


P RELIABLE Founpry. 


a 
a 
é 
— 
R 
SSELAER VaLvE Co. Troy, N. Y 
May 12, 1800 
| 


AMERICAN WATER WORKS ASSOCIATION 


P Repusuic Steet Co. L. S. Hamaker, Mgr., Sales Promotion 
Div., Republic Bldg., Youngstown, O 


Ricu Mra. Co., Lrp. E. F. Alt, Sales Mgr., 3851 Santa Fe 


W Roserts Fitter Mra. Co. Darby, Philadelphia, Pa......... 
P Rome Brass & Copper Co. Rome, N.Y.................... 
Ross VatvE Mra. Co., Inc. Oakwood Ave., Troy, N. Y...... 
AP Rupisitt Founpry Co. P.O. Box 137, Anniston, Ala........ 
Santa Fe Pipe & Suppty Co. 2451 E. 15th St., Los Angeles, 


SmmpLex VatvE & Meter Co. 6759 Upland St., Philadelphia, 


W Smitu, S. Moraan, Co. York, 
AP Sparing, R. W. N. Main St., Los Angeles, Calif......... 
P Sree, TANK & Pipe Co. or Caurr. 1100 Fourth St., Berkeley, 


Tuomson Meter Co. 50 W. 50th St., New York, N.Y........ 
Troun’s Suppuies, Inc. Stanley & Maple Aves., Mamaro- 

Union WatER MeterRCo. 33 Hermon St., Worcester, Mass... 
Unitep ConcrETE Pipe Co. Box 1, Station H., Los Angeles, 


U.S. Execraicat Mra. Co. 200 E. Slauson Ave., Los Angeles, 


P Unirep States Pire & Founpry Co. Thomas Simons, South- 
ern Sales Mgr., 1711 American-Traders Bank Bldg., 

Unirep States Pree & Founpry Co. 1421 Chestnut St., 

PW Universat Gear Corp. 19th & Martindale Ave., Indian- 

VeRNON Founpry, Inc. A. J. Muhlbach, Sect. & Gen. Mgr., 

P Vicrautic Co. or AMERICA. 26 Broadway, New York, N.Y... 
PW Voct Broturers Mra. Co. 1402 W. Main St., Louisville, Ky... 
Waites Dove-Hermiston Corp. 17 Battery Place, hl 
Watiace & TreRNAN Co., INc. Box 178, Newark, N. J....... 
WARREN & Corp. 11 Broadway, New York, 


Baie Works ENGINEERING.”’ 24 W. 40th St., New York, 


WestErRN Construction Pustications, Inc. 114 Sansome 
Western Gas Construction Co. Fort Wayne, Ind......... 
WesTERN Pipe & Steet Co. or 444 Market St., San 

P Woop, R.D.,Co. 400 Chestnut St., Philadelphia, Pa......... 
WortHINGTON Pump & Macuinery Corp. 2 Park Ave., New 
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Joined 
Apr. 13, 1932 
Sept. 26, 1927 
Mar. 23, 1910 
Aug. 31, 1928 
Apr. 18, 1891 
June 29, 1933 
May 31, 1930 
May 14, 1914 
June 7, 1897 
Mar. 30, 1934 
Nov. 10, 1925 


Aug. 23, 1926 
Apr. 15, 1891 


May 9, 1931 
Mar. 15, 1882 


Sept. 30, 1929 
Oct. 1, 1934 


Nov. 19, 1929 
June 11, 1892 
May 18, 1934 
Oct. 4, 1932 
13, 1926 

ay 12, 1925 


Mar. 13, 1925 
Apr. 23, 1915 


Mar. 4, 1911 
June 30, 1929 
June 28, 1919 
Apr. 12, 1928 


Apr. 6, 1928 
June 29, 1933 


Aug. 13, 1924 
Apr. 16, 1884 


June 18, 1901 


|| 
10, 1919 
31, 1993 
5, 1915 
5, 1889 
6, 1916 | 
25, 193) 
APW Mra. Co. East Orange, N 
3, 1923 
7, 1905 
1, 1933 
1, 1923 
1882 | 
7, 1916 
|, 1925 | 
1916 
, 1882 | 

, 1921 | 
, 1906 | 
, 193] 
1894 
1931 
1927 | 
1928 
1922 | 

‘hicago Daily News Bldg., | 
‘Water Works & SEWERAGE. Chicago D 
1927 4 
| vat St Sa Fran isco, 
WatEeR Works Suppty Co. 501 Howard 

| 


GEOGRAPHICAL DISTRIBUTION 


ALABAMA 


Active 5; Corporate 1; Associate 6; 
Total 12 
ACTIVE 
Birmingham: Decker, Rather, Sweet 
Montgomery: Hazlehurst 
Talladega: Dougherty 


CORPORATE 
Guntersville: Guntersville Water 
Works 

ASSOCIATE 


Anniston: M & H Valve & Fittings 
Co., Rudisill Foundry Co. 

Birmingham: American Cast Iron 
Pipe Co., MceWane Cast Iron Pipe 
Co., National Cast Iron Pipe Co., 
United States Pipe & Foundry Co. 


ARIZONA 
Active 4; Total 4 


ACTIVE 


Flagstaff: Weidner 
Phoenix: Ames 
Tucson: Martin, Jr., Rider 


ARKANSAS 
Active 5; Corporate 2; Total 7 


ACTIVE 
Fayetteville: Ratliff 
Fort Smith: Vaughn 
Hazen: Sickel 
Jonesboro: Christy, Rebsamen 

CORPORATE 
Hot Springs: Hot Springs Water Co. 
+ Bluff: Arkansas Power & Light 
0. 
CALIFORNIA 


Honorary 1; Active 240; Corporate 25; 
Associate 19; Total 285 
HONORARY 
Los Angeles: Mulholland 

ACTIVE 


Alhambra: Arnold, Downer, Goble 
Altadena: Francis 


Arcadia: Lee 

Bakersfield: Dillon 

Berkeley: Foreman Gillespie 
Graham, Gray, Hyde, Jenks 
Langelier, Reinke, Scobey, Stava ’ 

Burbank: Finkle 

Burlingame: Schuck 

Campbell: Hyde 

Chico: Camy 

Concord: Blumberg 

Corona: Case 

Fontana: Hasbrouck 

Fullerton: Walters 

Glendale: Lane 

Hanford: Isaac 

Hayward: Smalley 

Hollister: Briggs 

Independence: Lewis, Ritch 

Lafayette: Sturgeon 

Lindsay: Trauger 

Long Beach: Brown, Harmon, Porter 

Los Angeles: Anderson, Angilly, 
Bayley, Bennett, Benson, Bliss, 
Brady, Bredehoft, Breitkreutz, 
Brooks, Brown, Cates (R. H.), 
Cates (Walter H.), Chamberlain, 
Chapin, Copeland rby, Dickey, 
Dodge, Dudley, Dunn, Dunstan, 
Egan, Elder, Erwin, Fenton, 
Fischer, Fitzgerald, Ford, Galvin, 
Gemperle, Goudey, Grant, Hacker, 
Harnish, Hayes, Heddell, Hill. 
Hinds, Hubbard, Hurlbut, Jacques, 
Jewett, Jones (James E.), Jones 
(W. B.), Keene, Kivari, Koebig, Jr., 
Koster, Lavelle, Lawton, on 
Mattoon, Mayer, Manock, North- 
rop, Owens, Parratt, Phillips, 
Proctor, Read, Rosenberg, Rowe, 
Ruckman, Rutledge, Sanders, 
Shonerd, Slane, Slater (E. 0), 
Slater (L. N.), Socha, Sonderegger, 
Sparks, Stead, Stevenson, Taylor, 
Thacker, Van Giesen, Volk, Wall, 
Whitman, Whitaker, Whittier, 
Wilson 

Martinez: Duncan 

Marysville: Stolp 

Merced: Casad 

Millbrae: Arnold 

National City: Rice 

Newport Beach: Patterson 
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Niles: Glassbrook 

North Hollywood: Owen : 

Oakland: Daniels, DeCosta, Driggs, 
Faw, Forgey, Grunsky, r., Hall, 
Hunter, Jordan, Kennedy, Kimball, 
Longwell, Manbert, Moullet, 
Stevens, Storrs, Thatcher, Traver 

Ontario: Burt : 

Pacific Grove: Scripture 

Palo Alto: Marx, McMillan, Noble 

Palos Verdes Estates: Holden ; 

Pasadena: Allin, Jones, Morris, 
Stone, Thomas 

Petaluma: Ellsworth 

Pomona: Pedley 

Redding: Steinhauer 

Redondo Beach: Nutting 

Reward: Willis 

Sacremento: Hawley, Hoskinson, 
Klaus 

San Diego: Symons, Williams, 
Wueste 

San Francisco: Abbott, Andrews, 
Badger, Barker, Bauer, Beeny, Bell, 
Beyer, Bovard, Bragg, Brune, Bur- 
nett, DeMartini, Eckart, Elliott 
(Earl C.), Elliott (G. A.), Ellis, Flaa, 
Griffin, Harris, Hausmann, Hom- 
mon, Hostrup, Hunter, Kempkey, 
Kennedy, Lee, Loveland, Martin- 
dale, 0’ Shaughnessy, Parker, 
Perry, Pracy, Randlett, Reinhardt, 
Renshaw, Sharon, Smith, Starke, 
Stocker, Wade, Walthall, 

San Jose: Ford, Green, Relph 

San Leandro: Taylor 

San Mateo: Jackson 

San Pedro: Monro 

San Rafael: Burt, Everette, Peters 

Santa Barbara: Wyant 

Santa Clara: Dixon 

Santa Cruz: Tait 

South Pasadena: Mudge 

Stanford University: Reynolds 

Stockton: Brown (Kenneth W.), 
Brown (Robert F.), Villarruz 

Tulare: Brown 

Tustin: Browning 

Upland: Ward 

Van Nuys: Bouey 

Ventura: Mieldazis 

Vernon: McCurdy 

Watsonville: Kitchen 

Wilmington: Golden, Norton, Shull, 
Townsend, Van Meter 

Yorba Linda: Lewis 

Yreka: Thomas 


CORPORATE 


Altadena: Rubio Canon Land & 
Water Association 


Beverly Hills: Water Dept. 
Burbank: Public Service Dept. 
Fresno: Water Dept. 

Glendale: Public Service Dept. 

Hollister: Hollister Water Co. 

Laguna Beach: Laguna Beach 

ounty Water District 

Lompoc: Light & Water Dept. 

Long Beach: Water Dept. 

Los Angeles: American States Public 
Service Co., Dept. of Water & 
Power 

Menlo Park: Bear Gulch Water Co. 

National City: Coronado Water Co., 
Sweetwater Water Corp. 

Oakland: East Bay Municipal Utility 
District 

Pasadena: Water Dept. 

Pittsburg: Water Dept. 

Riverside: Water Dept. 

Sacramento: Division of Water 

San Bernardino: Board of Water 
Commissioners 

San Francisco: Water Dept. 

San Jose: Water Works 

Santa Monica: Water Dept. 

Whittier: Hillside Distribution Co., 
Water Dept. 


ASSOCIATE 


hh Steel Tank & Pipe Co. of 

alif. 

Hollydale: Vernon Foundry, Inc. 

Los Angeles: Kinney Iron Works, 
Pneumatic Machinery Co., Reliable 
Iron Foundry, Rich Mfg. Co., Ltd. 
Santa Fe Pipe & Supply Co., R. W. 
Sparling, United Concrete Pipe Co., 
U.S. Electrical Mfg. Co. 

North Hollywood: Aquatite Co. 

Pasadena: Art Concrete Works 

Pomona: Pomona Pump Co. 

San Francisco: Great Western Elec- 
tro-Chemical Co., Water Works 
Supply Co., Western Construction 
Publications, Inc., Western Pipe & 
Steel Co. of Calif. 

West Berkeley: California Corru- 
a? Culvert Co., Byron Jackson 

0. 


COLORADO 


Active 24; Corporate 7; Associate 1; 
otal 32 
ACTIVE 
Colorado Springs: Truman 
Denver: Bardwell, Brown, Gross, 
Hanks, Howe, Kepner, Lowther, 
Mars, Jr., McLaughlin, Mulligan, 
Turre, Wilson 
Estes Park: Tallant 
Grand Junction: Soderstrum 
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Gunnison: Keenan 
Julesburg: Charles 
Leadville: Shar 
Littleton: Ripple 
Longmont: Price 
Montrose: Smith 
Palisades: Nisbet 
Pueblo: Porter, Wagner 
CORPORATE 
Boulder: Water Dept. 
Canon City: Water Dept. 
Denver: Board of Water Commis- 
sioners 
Fort Collins: City of Fort Collins 
Greeley: City of Greeley 
LaJunta: City of LaJunta 
Loveland: City of Loveland 
ASSOCIATE 
Denver: Hendrie & Bolthoff Mfg. & 
Supply Co. 
CONNECTICUT 


Active 19; Corporate 3; Associate 2; 
Total 24 
ACTIVE 

Ansonia: Bristol, Davis 

Bridgeport: Senior 

Bristol: Lourie 

Greenwich: Putnam, Willson 

Hartford: Dillon, Griswold, New- 

lands, Peck, Saville, Scott 
New Haven: Marchant, Minor, Wins- 


low 
Naugatuck: Ham 
Stamford: Ketcham 
Thompsonville: Schwabe 
Torrington: Travis 
CORPORATE 
Derby: Birmingham Water Co. 
Hartford: Public Utilities Commis- 
sion 
Middletown: Water Works 
ASSOCIATE 
Waterbury: American Brass Co., 
Chase Brass & Copper Co. 
DELAWARE 
Active 8; Total § 


ACTIVE 


Dover: Beckett 
Wilmington: Crichton, Doto, Fee- 
ney, Maroney, Rode, Van Sciver, 


Wills 
DISTRICT OF COLUMBIA 
Active 12; Corporate 2; Total 14 


GEOGRAPHICAL DISTRIBUTION OF MEMBERSHIP 


ACTIVE 


Washington: Brumbaugh, Collj 
Curtis, Dangler, Dixon, Dorsey 
Fiedler, Holton, Lauter, MacQueen, 
Sherman, Thompson 


CORPORATE 

Washington: District of Columbia 

Water Dept., Washington Subur. 
ban Sanitary Commission 


FLORIDA 
Active 27; Corporate 3; Tota] 30 


ACTIVE 


Daytona Beach: Asbell, Miller 

Fort Lauderdale: Chalfant 

Gainesville: Black 

Jacksonville: Hoy, Lenert, Smith 

Miami: Culter, Hyman 

Ocala: Wallace 

Orlando: Croll, Grant, Jr., Michaels, 
Rhynus 

Plant City: Tyner 

St. Petersburg: Lane, Ridgely 

Stuart: DeMoya 

Tallahassee: Gunter 

Tampa: Jones, Long, Lyles, Rankin, 
Wilder 

West Palm Beach: Chinn, Conk, 
Reynolds 

CORPORATE 


Gainesville: City of Gainesville 

Orlando: Orlando Utilities Commis- 
sion 

West Palm Beach: West Palm Beach 
Water Co. 


GEORGIA 


Active 50; Corporate 2; Associate 3; 
Total 55 


ACTIVE 


Athens: Beacham 

Atlanta: Cates, DeJarnette (L. W.), 
DeJarnette (N. M.), Ford, Jr., 
Grimes, Hall, Hansell, Hicklin, 
Kahn, Norris, Rapp, Weir (Paul), 
Weir (W. H.), Wiedeman, Wilcox 

Augusta: Cooper, Smith, Twiggs 

Barnesville: Battson 

Blakely: Killebrew 

Brunswick: Killian 

Cairo: Clifford 

Canton: Groves 

Cedartown: Rainwater 

College Park: Whelchel 

Columbus: Avirett, Jordan, Smalshaf 

Cornelia: Cook 

Decatur: Carey, Hancock 
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East Point: Hutcheson 
Elberton: Wallis 
Gainesville: Goudelock 
Griffin: Simonton 
LaFayette: Jarrett 
LaGrange: Sargent 
Macon: Findlay 

Marietta: Cannon 
Moultrie: Lang 

Newnan: Passolt 

Rome: Alexander, Frye, 
Savannah: East 
Thomaston: George, Lewis 
Thomasville: Dawes, Pringle 
Vidalia: Henderson 


CORPORATE 
Griffin: Light, Water & | Sewerage 


Dept. 
Macon: Board of Water Commis- 
sioners 
ASSOCIATE 
Atlanta: Paper Makers Chemical 


Corp. , 
Gainesville: Chicopee Mfg. Corp. 
Rome: Griffin Foundry & Machine 
Co. 
IDAHO 
Active 11; Corporate 1; Total 12 


ACTIVE 
Lewiston: Anderson, Hughes, Kopel- 
man, Mounce, Schenk, Turnbull, 
Wilson 
Moscow: Hill 
Orofino: Hallam 
Pocatello: Rainey 
Twin Falls: Walter 


CORPORATE 
Boise: Idaho Surveying & Rating 
Bureau 
ILLINOIS 
Honorary 2; Active 141; Corporate 7; 
Associate 15; Total 165 
HONORARY 
Chicago: Alvord 
Urbana: Talbot 
ACTIVE 
Aurora: Barclay, Sperry, Willett 
Bloomington: Woltman 
Blue Island: Bender 
Brookfield: Krause 
Cairo: Roos, Shoemaker 
Carbondale: Gill 
Champaign: Amsbary, Jr. 
Chicago: Abplanalp, Allen, Bach- 


mann, Baylis, Behrman, Birdsall, 
Birkeness, urdick, Connolly, 
Coughlan, Cullen, DeBerard, Don- 
ahue, Edd: , Enander, Engel, Fager, 
Fink, Fishtein, Friend, Fulkman, 
Gayton, Gerstein, Goldsmith, Gor- 
don, orman, Greeley, Green, 
Groner, Grossman, Gullans, Han- 
cock, Hansen, Harris, Hartmann, 
Hendricks, Hickox, Holmes, Horst- 
mann, Howson, Hudson, Jr., Jewell 
(G. H.), Jewell (Ira H.), Johnson, 
Judge, Knowles, Maxwell, McClen- 
ahan, Mohlman, Moore, Munn, 
Noble, Pearse, Powrie, Ramey, 
Reynolds, Riedel, Robinson, Ruch- 
hoft, Sanders, Shaw (Frank R.), 
Shaw (Walter A.), Sherman, 
Shields, Skinner, Snow, Storms, 
Stanley, Strasser, Sybrandt, Tat- 
nall, Tonney, Versluis, Waller, 
Williams, Wolfe 

Cicero: Broz 

Danville: Ely, Symons 

Decatur: Greenfield, Hatfield 

Dixon: Coe 

East St. Louis: Horner 

Elgin: Scarritt 

Evanston: Frye, Moseley, Polk 

Freeport: Hutchins 

Geneva: Hellstrom 

Glencoe: Young 

Harvey: Ginter 

Herrin: Misker 

Highland: Callaghan 

Highland Park: Prindle 

Jacksonville: Stoldt, Swanson 

Kankakee: Huse 

LaGrange: Partridge 

Lockport: Manning 

Mattoon: McClintock 

Oak Park: Davidson, Meyers 

Pana: Stanfield 

Pekin: Lautz 

Peoria: Berg, Crozier, Ringness 

Quincy: Gelston 

Rockford: Giesey 

Salem: Denton 

Black, Ferguson, Spaul- 
ing 

Sterling: MacDonald 

Streator: Huggans 

Taylorville: Dappert 

Urbana: Babbitt, Buswell, Doland, 
Enger, Fleming, Gerber, Imbt, 
Suter, White 

Wilmette: Olson, Osborn 

Winnetka: French, Leipold 

Woodstock: Clark 

Zion: Craig 
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CORPORATE 


Chicago: Illinois Inspection Bureau 
Lake Forest: Water Dept. 

Moline: Water Dept. 

Peoria: Peoria Water Works Co. 
Quincy: Water Works Commission 
Springfield: Willis J. Spaulding 
Winnetka: Village of Winnetka 


ASSOCIATE 


Chicago: American Concrete Pipe 
Association, American Stee] & Wire 
Co., Birch Mfg. Co., Chicago 
Bridge & Iron Works, James B. 
Clow & Sons, Crane Co., General 
Chemical Co., Mabbs Hydraulic 
Packing Co., International Filter 
Co., National Aluminate Corp., 
Naylor Pipe Co., ‘‘Water Works & 
Sewerage’’ 

Decatur: Mueller Co. 

Mattoon: H. W. Clark Co. 

Quincy: Modern Iron Works 


INDIANA 


Active 50; Corporate 4; Associate 4; 
otal 58 


ACTIVE 


Crothersville: Bridges 

Elkhart: Littrell 

Fort Wayne: Hosey, Yobst 

Frankfort: Stern 

Gary: Crane 

Greensburg: Jones 

Hammond: Besozzi, Davis 

Indianapolis: Boggs, Brossman, 
Bruhn, Calvert, Carter, Cruger, 
Finch, Garman, Geupel, Hurd, 
Jeup, Jordan (Frank C.), Jordan 
(Harry E.), Mabee, Mauch, Morse, 
Niemeyer, Pierce, Rupard, Schwier, 
Winkle 

Kokomo: Stradling 

LaPorte: Foutz 

Lebanon: Ridgway 

Michigan City: Gale 

Muncie: Stewart 

New Albany: Younce 

Newcastle: Scholl 

Osgood: Brook 

Richmond: Dill 

Rockport: Huffman 

Rushville: Petry 

Sullivan: Kerlin 

Tell City: Weisenberger 

Terre Haute: Durbin 

Valparaiso: Bradley, Kamplain 

Vincennes: Schwartz 

West Lafayette: Howland, Wiley 

Whiting: Bartuska 


GEOGRAPHICAL DISTRIBUTION OF MEMBERSHIP 


CORPORATE 
Evansville: Water Works 
Indianapolis: Bureau of Sanita 
Engineering, Public Service Co, of 
Indiana 
West Lafayette: 
Water Works Co. 


ASSOCIATE 


Fort Wayne: Western Gas Construc- 
tion Co. 

Indianapolis: Universal Gear Corp. 

Lawrenceburg: A. D. Cook, Ine. 

Wabash: Ford Meter Box Co. 


IOWA 


Honorary 1; Active 38; Corporate 1; 
Associate 1; Total 41 


HONORARY 
Davenport: Donahue 


West Lafayette 


ACTIVE 


Boone: Nelson 

Burlington: Lawlor 

Carroll: Badley 

Cedar Rapids: Blomquist 

Centerville: Alexander 

Clinton: Meeker 

Council Bluffs: Bailey, Hansen, Jen- 
sen, Maloney 

Creston: Smith 

Davenport: Henderson 

Des Moines: Maffitt (Dale L.), Maffitt 
(Howard C.), Tenny, Wieters 

Dubuque: McEvoy 

Fort Dodge: Bird, Pray 

Iowa City: Bartow, Hinman, Jr., 
Hostetler, Keller, Mathews, Mavis, 
Waterman 

Marion: Toms 

Marshalltown: Pedersen 

Mason City: Crofoot 

Muscatine: Molis, Stanley 

Oskaloosa: Trueblood 

Ottumwa: Brown, Elliott 

Sioux City: Carlin, Smith, Suther- 
land 

Waterloo: Shoemaker 


CORPORATE 
Muscatine: Water Trustees 


ASSOCIATE 
Des Moines: Iowa Valve Co. 
KANSAS 
Active 10; Corporate 2; Total 12 
ACTIVE 


Atchison: Weatherford 
Junction City: Rathert 
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sas City: Mangun 
Gottlieb 
Manhattan: Ulrich 
Salina: Lamme 
Topeka: Huffman, Rupp 
Wichita: Kelley 
CORPORATE 


Lawrence: Water Dept. 
Salina: Water Dept. 


KENTUCKY 


Active 23; apa 6; Associate 1; 
otal 30 


ACTIVE 
Ashland: Patton, Powell 
Carlisle: Clay 
Catlettsburg: Stout 
Danville: Wyatt 
Harrodsburg: Johnson 
Lexington: Beck, Bell, Cramer, 
Jacobson, Watkins 
Louisville: Chambers, Lovejoy, Mec- 
Gonigale, Overstreet, Peabody, 
Stover 
Madisonville: Arnold 
Mayfield: Orr 
Maysville: Duke 
Owensboro: Clark 
Richmond: Doughert 
Winchester: Attersal 
CORPORATE 
Bowling Green: Kentucky-Tennessee 
Light & Power Co. 
Covington: J. T. Kingsley 
Lexington: Kentucky Utilities Co. 
Louisville: State Board of Health, 
Louisville Water Co. 
Paducah: Water Works 
ASSOCIATE 
Louisville: Vogt Brothers Mfg. Co. 


LOUISIANA 


Honorary 1; Active 11; Corporate 1; 
Total 13 
HONORARY 
New Orleans: Earl 
ACTIVE 


Hammond: Mentz 

New Orleans: Earl, Fowler, Grant, 
Haas, Morales, Old, O’ Neill, Vallas 

Shreveport: Amiss, Dickson 


CORPORATE 


Baton Rouge: Baton Rouge Water 
Works Co. 


MAINE 
Active 8; Corporate 1; Total 9 


ACTIVE 


Augusta: Campbell 

Bangor: Powel 

Portland: Coburn, Fuller, West 
(Geo F.), West (Vernon F.) 

Rockland: McAlary 

Sanford: Clark 


CORPORATE 
Waterville: Kennebec Water District 


MARYLAND 
Active 25; Total 25 


ACTIVE 


Annapolis: Donaldson, Munroe 

Baltimore: Armstrong, Bingley, 
Blohm, DiDomenico, Flack, Gre- 
gory, Holland, Hopkins, Powell, 
Requardt, Smith, Strohmeyer, 
Whitman, Wolman 

Cambridge: Cronister 

Cockeysville: Cornell 

Hagerstown: Heard 

Hyattsville: Devilbiss, Hall, Hech- 
mer, Morse 

Luke: Patrick 

Riverdale: Owings 


MASSACHUSETTS 


Honorary 4; Active 59; Associate 6; 
Total 69 


HONORARY 


Boston: Goodnough, Weston 
Holyoke: Tighe 
Lowell: Thomas 


ACTIVE 


Acushnet: Sorelle 

Boston: Barbour, Chase, Clark, Cur- 
tis, Eddy, Eddy, Jr., Ellsworth, 
Fales, Finneran, French, Haley, 
Halpin, Horne, Howard, Killam, 
Marston, McInnes, Mowry, Pratt, 
Shaw, Sherman, Skinner, Stewart, 
Taber, Wentworth (franklin H.), 
Wentworth (John P.), Weston, 
Winsor 

Brockton: Kingman 

Brookline: Houser 

Cambridge: Camp, Edwards, Fair, 
Good, Whipple 

Concord: Robinson 

Danvers: Esty 

Enfield: Stalbird 
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Fairhaven: Gidley 
Framingham: Reed 
Greenfield: Field 

Holyoke: Gear 

Leominster: Classon 
Lowell: Emerson, Safford 
Medford: Dwyer 

Milton: Heffernan 

New Bedford: Chase, Taylor 
Newton: Howes 

Sandwich: Chase 
Southbridge: Abbott 
Springfield: Lochridge 
Wellesley: Adams 

Woburn: Macksey 
Worcester: Goodale, Hoy, Lingley 


ASSOCIATE 
Boston: Edson Corp., Hersey Mfg. 


Co., Hydraulic Development Corp. 
Indian Orchard: Chapman Valve 


Mfg. Co. 
Wakefield: Lead Lined Iron Pipe Co. 
Worcester: Union Water Meter Co. 


MICHIGAN 


Active 40; Corporate 4; Associate 1; 
otal 45 


ACTIVE 


Adrian: Snedeker 

Ann Arbor: Ayres, Decker, Hoad, 
McNamee 

Bay City: Harrison 

Benton Harbor: Jones, Wightman 

Cadillac: Webb 

Coldwater: McQueen 

Dearborn: McCarthy 

Detroit: Bird, Dow, Dunham, Fen- 


kell, Grobbel, Hulbert, Knight, 
Lenhardt, Outzen, Wallace, 
Wyckoff 


East Dearborn: Hardin, Rudd 
Grand Rapids: Grinnell 

Hillsdale: Board 

Iron Mountain: Senseman 
Kalamazoo: Libby, Norman, Norton 
Ludington: Williams 

Melvindale: MacDonald 

Monroe: Weaver 

Mt. Clemens: Keils 

Pontiac: Monroe 

Port Huron: Sterosky 

Saginaw: Eckert, Eymer, Richard- 


son 
Wyandotte: Allen 


CORPORATE 


Ann Arbor: Water Works Commission 
Flint: Board of Water Commissioners 


GEOGRAPHICAL DISTRIBUTION OF MEMBERSHIP 


Grand Rapids: Dept. of Public Sery. 
ice 

Lansing: Board of Water & Electr; 
Light Commissioners 


ASSOCIATE 
age Burroughs Adding Machine 
O. 


MINNESOTA 


Active 35; Corporate 4; Associate 1: 
otal 40 


ACTIVE 


Duluth: Foster, Seligman 

Ely: Buccowich, Jr. 

Eveleth: Stauff 

Fairmont: Basom 

Faribault: Wilson 

Fridley: Johnson 

Gilbert: Spitznagle 

Hibbing: Forsberg 

Minneapolis: Bass, Beal, Bell, 
Brownell, Finch, Janzig, Jensen, 
Lundell, Mellen, Montank, Poole, 
Raab, Smith, Whittaker, Wilbur 

Rochester: Schwarz 

St. Cloud: Seibert 

St. Paul: Crowley, Druar, Feist, 
Grime, Rosen, Shepard, Thompson, 
Thuma, Wenzel 


CORPORATE 
Minneapolis: Fire Underwriters In- 
spection Bureau, Committee on 
ater Works 
St. Paul: Board of Water Commis- 
sioners 
Winona: Board of Municipal Works 


ASSOCIATE 
St. Paul: Edward E. Johnson, Inc. 


MISSISSIPPI 
Active 6; Total 6 


ACTIVE 
Amory: Miller 
Clarksdale: Pointer 
Fewell 
eridian: May 
Natchez: Stewart 
Vicksburg: Tvargosky 


MISSOURI 


Active 45; Corporate 1; Associate 2; 
otal 48 
ACTIVE 


Chesterfield: Graf 
Hannibal: Wolfe 
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endence: Gallagher i 
City: Bosch, Helmreich 
— City: Archer, Bacharach, 
Baldwin, Black, Crist, Filby, Fore- 
man, Haskins, Joslyn, Lambert, 
Learned, McDonnell, Mullergren, 
Reynolds, Samuel, Jr., Smith, 
Timanus, Veatch, Jr. 
St. Joseph: Bodkin, Smouse, Jr. _ 
St. Louis: Allgeyer, Cutts, Daily, 
Dean, Easterday, Johnson, Jutz, 
Kramer, Meyer, Nolte, Pritchard, 
uirk, Rilliet, Jr., Skinker, 
Wachter, Wall 
Sedalia: 
Springfield: Everet 
City: Schaum, Weir 


CORPORATE 
Kansas City: Water Dept. 


ASSOCIATE 


St. Louis: American Foundry & Mfg. 
Co., Monsanto Chemical Co. 


MONTANA 
Active 26; Corporate 3; Total 29 


ACTIVE 


Baker: Corbett 

Billings: Hewett 

Bozeman: Cobleigh 

Butte: Carroll, Plummer 
Chinook: Brandis 

Columbus: McClure 

Deer Lodge: Brennan, Vrooman 
Dillon: Bayerd 

Forsyth: Palmer 

Gardiner: Lauer 

Glasgow: Arnold 

Glendive: Eyer 

Great Falls: Sandquist, Thomas 
Hardin: Young 

Helena: Cogswell, Foote 
Lewistown: Schmit 

Livingston: Cortese 

Miles City: Stewart, Wiel 
Missoula: Christensen, Thane 
Roundup: Quinnell 


CORPORATE 


Anaconda: Anaconda Copper Mining 
0. 

Bozeman: Water Dept. 

Great Falls: Water Dept 


NEBRASKA 


Active 7; Corporate 2; Associate 2; 
otal 11 


ACTIVE 
Fremont: Henry 
Lincoln: Erickson 
Omaha: Bunnell, Detweiler, Lasell, 
Leisen 
Plattsmouth: Minor 


CORPORATE 
Lincoln: Water & Lighting Dept. 
Omaha: Metropolitan Utilities 
District 
ASSOCIATE 


Grand Island: Kelly Well Co., Inc. 
Omaha: Refinite Co. 


NEVADA 
Active 1; Corporate 1; Total 2 
ACTIVE 
Virginia City: Leonard 
CORPORATE 
Reno: Sierra Pacific Power Co. 


NEW HAMPSHIRE 
Active 4; Corporate 1; Total 5 


ACTIVE 


Concord: Howard 
Cornish: Bedell 

Hanover: Kimball 
Manchester: Shaw 


CORPORATE 
Nashua: Pennichuck Water Works 


NEW JERSEY 


Active 86; Corporate 7; Associate 5; 
otal 98 
ACTIVE 
Ampere: Longley 
Atlantic City: Van Gilder, Wigley 
Bayonne: Klinger 
Beverly: Horan 
Bound Brook: Brush 
Burlington: Conard, Russell 
Camden: Sleeper 
Collingswood: Borden 
East Orange: Emerson, Jr., Halpin, 
Klein, Roper 
Elizabeth: Booth, Buck, Newkirk, 
Jr., Radcliffe, Townley 
Franklin: Jenkins 
Glen Ridge: Wilson, Worden 
Haddon Heights: Moon 
Harrison: Matte, Sizer 
Highland Park: Malmros, Jr. 
Jersey City: Foster, Jewell, Mauzy 
Little Falls: Green 


Sery. 
ectric 
chine 
r 
st, 
on, 
on 
ae. 


128 


Lodi: McClellan 

Long Branch: Herr 

Merchantville: Rudderow 

Millville: Buell 

Montclair: Baker, Knox, Wilson 

Morristown: Hoffman 

Newark: Bank, Garratt, Hutton, 
Merckel, Orchard, Pratt, Rosen- 
treter, Scherer 

New Brunswick: End, 
Lendall 

New Milford: Cowles, Spalding 

Ocean City: Steelman 

Orange: Luthy 

Palmyra: Hargett 

Park Ridge: Smith 

Passaic: Hopper 

Paterson: Cook (Arthur T.), Cook 
(John H.), Ryle 

Perth Amboy: Mason 

Plainfield: Gavett 

Pompton Plains: Griffin, Holdredge, 
Ward 

Princeton: Eldridge 

Rahway: Gibbons 

Red Bank: Cadman 

Ridgewood: Carr, Weed 

South Orange: Smith 

Summit: Bassett 

Trenton: Critchlow 

Wanaque: Purcell 

Weehawken: Alfke, Cady, Fricker, 
Lebold, Schlicht, Schwartz, Talbot 

West Englewood: Wieghardt 

Westfield: Haskew 

West Orange: Capen, ZJr., 
Glannan 

Woodbridge: Mundy 


CORPORATE 


Atkinson, 


Fritz, 


Dover: Dover Water Commissioners 
Glen Ridge: Water Dept. 
Haddon Heights: New Jersey Water 


Co. 
Merchantville: South Jersey Associa- 
tion of Water Superintendents 
Millville: Millville Water Co. 
a 5 Holly: Mount Holly Water 


oO. 
Trenton: Water Works 


ASSOCIATE 
Ampere: Lock Joint Pipe Co. 
East Orange: A. P. Smith Mfg. Co. 
Newark: Gamon Meter Co., Wallace 
& Tiernan Co., Inc. 
DeLaval Steam Turbine 
0. 


NEW MEXICO 
Active 5; Corporate 3; Total 8 


GEOGRAPHICAL DISTRIBUTION OF MEMBERSHIP 


ACTIVE 


Cimarron: Alpers 
Clayton: Callahan 
Gallup: Caldwell 
Raton: Palmes 
Santa Fe: Fox 


CORPORATE 


Deming: Water Dept. 
East Las Vegas: Agua Pura Co. 
Santa Fe: New Mexico Power Co, 


NEW YORK 


Honorary 1; Active 271; Corporate 
28; Associate 43; Total 343 


HONORARY 
Troy: Mason 
ACTIVE 


Albany: Bates, Cox, Davis, Gilereas, 
Holmquist, Horton, Hough, Suter, 
Wheeler, Willcomb 

Ashokan: Friedman 

Avon: Clark 

Bay Shore: Fenn 

Binghamton: Prentice 

Briarcliff Manor: Manahan 

Brooklyn: Armstrong, Flannery, 
Gaffney, Hale, Horandt, Roux 

Buffalo: Ames, Bassett (Charles K.), 
Bassett (Geo. B.), Dewey, Drake, 
Lund, Nussbaumer, Roberts, Show- 
ell, Jr. 

Canajoharie: Bullock 

Canandaigua: Ellis 

Cohoes: Allan 

Corning: Drake 

Cortland: Coleman, Titchener 

East Rochester: McDonald 

Elmira: Jones 

Elsmere: Tiedeman 

Far Rockaway: Bettes 

Flushing: Laase 

Fredonia: Heubi 

Gloversville: Davies, Orr, Vrooman 

Haverstraw: Chapman 

Herkimer: Wood 

Highbridge: Nelson 

Holland: Muma 

Ithaca: Bishop, 
Walker 

Jackson Heights: Diven 

Jamaica: Keily, Kydd 

Jamestown: Johnson, Swanson 

Johnstown: Knowles 

Kingston: Cashin, Loughran 

LeRoy: Dooley 

Lockport: Hooker 

Long Island City: Ankener, 
gerald 

Lynbrook: Durland, Rowley, Stearns 


Chamot, Seery, 
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Malone: Van Deusen 

Mamaroneck: Duffy 

Middletown: Gates 

Mineola: Hendrick 

Mount Kisco: Mathews 

Mount Vernon: Manahan, Stephen- 
son, Theobald, Wolbert 

Newark: Wright ; 
Newburgh: Gilcrist, 
New Rochelle: Cranch, Gooding, 
Wright 
New York: Applebaum, Baldwin, 
Ballou, Berry, Besselievre, Biggs, 
Jr., Blanchard, Blum, Bogert, 
Booth, Boyd, Brush, Bull, Case, 
Chenery, Chevalier, Childs, Cle- 
verdon, Cole, Coulter, Cuddeback, 
Cunningham, Curry, Jr., Dennett, 
Donaldson, Dorer, Dowd, Enslow, 
Everett, Ewry, Freer, Fuller, Car- 
land, Gill, Goodman, Hansen Hard- 
ing, Jr., Hauck, Helbig,, Herring, 
Hill, Jr., Hoag, Hochlerner, 
Hodgman, Holdredge, Hollander, 
Howland, Jackson, Jacobs, Jacocks, 
Johnson, Jones, Kellogg, Kendall, 
Kerslake, Kienle, Kiker, Jr., Killam, 
Kriegsheim, Lang, Ledden, Luce, 
Maahs, Mallay, Merriman, Meyer- 
herm, Miller, Mower, Jr., Newsom, 
Niesley, Noreom, Northrop, Nueb- 
ling, Palmer, Pardee, Patitz, Pat- 
ton, Phelps, Pincus, Pirnie, Potter, 
Potts, rovost, dr. Quilty, 
Ramirez, Reed, Riddick, Robbins, 
Ruff, Ruggles, Sanborn, Saville, 
Sawyer, Scott, Seabury, Shiflett, 
Shuldener, Siems, Sinclair, Spear, 
Stewart, Stuart, Tainter, Trow- 
bridge, Turner, Tuttle, Vermeule, 
Vertefeuille, | Walker Warde, 
Weiler, Wertz, Wiggin, Williamson, 
Wolff, Wood, Woodhouse, Wormser 

Niagara Falls: Butler, Dignan, 
Robbins 

Norwich: Ames 

Olean: Poarch 

Oneida: White 

Oneonta: Watkins 

Ossining: Miller 

Oswego: McCaffrey 

Peekskill: Wood 

Pleasantville: Hannan, Jr. 

Port Jervis: Sheldon 

Poughkeepsie: Walker 

Queens: Keogh 

Queens Mery.» Gutteridge 

Rensselaer: Claflin 


Rochester: Edwards, Ellendt, Hayes, 
Hopkins, Julian, Leahy, Lewis, Little, 


Lynch, Matthews, Miller, Morrison, 
Russell, Shnidman, Skinner, Smith 

Rye: Ehler 

Scarsdale: Henshaw, Wyckoff 

Schenectady: Devendorf, Taylor 

Slingerlands: Leach 

Spring Valley: Mosier 

Syracuse: Daw, Elder, Keating, 
Mitchell, Thompson 

Tarrytown: Helling, Losee 

Troy: Caird, Clifton, End, Keis, 

nickerbacker, Solomon 

Utica: Ackerman, Brayton, Griswold, 
Hopkins (Edwin W.), Hopkins 
(Franklyn C.), Wharton 

Valhalla: Havill 

Valley Stream: Morlan 

Voorheesville: Horton 

Waterford: Yaxley 

Watertown: Field 

Wellsville: Rowe 

West New Brighton: Decker 

White Plains: Conlan 

Woodhaven: Bliven 

Worcester: Rickard 

Yonkers: Carroll, Harmonay 


CORPORATE 


Auburn: Water Dept. 

Buffalo: Division of Water 

Corning: Water Works 

Elmhurst: Citizens Water Supply Co. 
Elmira: Water Board 

Endicott: Endicott Water Works Co. 
Fishers Island: Fishers Island Farms, 


Inc. 
Glens Falls: Board of Water Com- 
missioners 
Ilion: Board of Water Commissioners 
Johnson City: Water Dept. 
Kenwood: Sherrill-Kenwood Water 
Commission 
Lowville: Adirondack Water Works 
Maspeth: Urban Water Supply Co. 
New Rochelle: New Rochelle Water 


0. 

New York: American Water Works & 
Electric Co., Community Water 
Service Co., Electric Bond & Share 
Co., Federal Light & Traction Co., 
Northeastern Water & Electric 
Service Corp. 

Olean: Board of Water Commis- 
sioners 

Oswego: Dept. of Water 

Owego: Water Works 

Poughkeepsie: Water Dept. 

Rome: Bureau of Water 

Syracuse: Bureau of Water 

Troy: Bureau of Water 
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Watertown: Water Works 
White Plains: Dept of Public Works 


ASSOCIATE 


Baldwinsville: Morris Machine 
Works 

Brooklyn: National Meter Co., Jos. 
G. Pollard Co., Inc. 

Buffalo: Bingham & Taylor Corp., 
Buffalo Meter Co. 

Elmira: Kennedy Valve Mfg. Co. 

Long Island City: Pardee Engineer- 
ing Co. 

Mamaroneck: Trohn’s Supplies, Inc. 

New York: Ambursen Construction 
Co., “American City,’’ American 
Cyanamid & Chemical Corp., Cen- 
tral Foundry Co., Copper & Brass 
Research Association, The Dorr Co., 
Inc., East Jersey Pipe Co., Electro 
Bleaching Gas Co., ‘Engineering 
News-Record,’’ Hooker Electro- 
chemical Co., Industrial Chemical 
Sales Co., Inc., Ipameo Pipe Corp., 
Jenkins Bros., _Johns-Manville 
Sales Corp., Linde Air Products 
Co., Inc., Mathieson Alkali Works, 
Inc., National Water Main Clean- 
ing Co., Neptune Meter Co., Par- 
sons Kiapp, Brinckerhoff & Doug- 
las, Pitometer Co. ‘Public Works,”’ 
R. U. V. Co., Inc., Thomson Meter 
Co., Victaulic Co. of America, 
Wailes Dove-Hermiston Corp., 
Warren Foundry &_Pipe Corp,, 
“Water Works’ Engineering,’ 
Pump & Machinery 


rp. 
Prince’s Bay: Phoenix Meter Corp. 
Rome: Rome Brass & Copper Co. 
Troy: W. & L. E. Gurley, Ludlow 
Valve Mfg. Co., Rensselaer Valve 
Co., Ross Valve Mfg. Co., Inc. 
Waterford: Eddy Valve Co. 


NORTH CAROLINA 


Active 67; Corporate 3; Associate 1; 
otal 71 


ACTIVE 


Albemarle: Moore 

Asheboro: Yow 

Asheville: Burchard 

Bethel: Lawson 

Blue Ridge: Georgia 

Chapel Hill: Baity, Bennett, Hol- 
lett, Thompson 

Charlotte: Davis, Doane, Greenlee, 
Heyward, Vest 

Concord: Fisher 

Durham: Hall, Michie, Piatt, Worth 


Elizabeth City: Luther 

Elon College: Ireland 

Enka: Frisk 

Fremont: Benton 

Gastonia: Rhyne 

Greensboro: Lybrook, Medford 
Scott, Smedberg, True 

Greenville: Swartz 

Henderson: Bridgers 

Hendersonville: Lampley 

High Point: Moss 

Kannapolis: Bryant 

Lexington: Bullard 

Mooresville: Davidson 

Morehead Magee 

Mount Airy: Merritt 

New Bern: Godfroy 

Oxford: Evans 

Raleigh: Bain, Beam, Booker, Jes. 
sup, Kellogg, Melvin, McLeod, 
Trice, Whitener, Whitman 

Reidsville: Bugher 

Roanoke Rapids: Harrell 

Rocky Mount: Lyon 

Salisbury: English 

Sanford: Butler 

Southern Pines: Mills, Van Camp 

Statesville: Abell, Cochran, Grier 

Tarboro: Martin 

Washington: Meredith 

West Asheville: Floyd 

Wilmington: Lassiter 

Wilson: Johnson 

Winston-Salem: Ebert, Shaner 


CORPORATE 
Durham: Water Dept. 
Hickory: City of Hickor 
Warrenton: Warrenton Water Co. 
ASSOCIATE 
Charlotte: Grinnell Co., Ine. 


NORTH DAKOTA 
Active 2; Corporate 1; Total 3 


ACTIVE 
Bismarck: Yegen 
Fargo: Tarbell 
CORPORATE 
Bismarck: Regulatory Dept. 


OHIO 


Active 59; Corporate 1; Associate 7; 
otal 67 
ACTIVE 

Akron: Elting, LaDue 

Ashtabula: Faulkner 


Bucyrus: Lower 
California: Bahlman 
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Cincinnati: Eberling, Evans, Hibbs, 
Miller, Munyan | 

Cleveland: Antweiler, Braidech, 
Brueggeman, Carey, Ellms, Gas- 
coigne, Havens, Lawrence, Levy, 
Marshall, Tolles 

Columbus: Albert, Bradbury, Brown 
Burgess, Foulk, Hoover, Knox, 
.Kuhns, Lathrop, Prior, Urbain, 
Waring 

Dayton: Morehouse 

East Liverpool: Larkins, Robinson 

Fremont: Schneider 

Hamilton County Court House: 
Raffety 

Kent: Gettrust 

Lima: Stimmel 

Lorain: Brown 

Marion: Whysall 

Massillon: Ulrich 

Orrville: Webster 

Painesville: Cook 

Sandusky: Schoepfle 

Struthers: Cody, Evans 

Tiffin: Wetter 

Toledo: Champe, Furman, Jones 

Warren: Inman 

Youngstown: Dittoe, Dixon, Russell, 
Van Arnum, 

Zanesville: Winslow, Jr. 


CORPORATE 
Chillicothe: Chillicothe Water Co. 


ASSOCIATE 
Barberton: Babcock & Wilcox Co. 
Cincinnati: Bourbon Copper & Brass 
Works Co. 
Cleveland: Farnan Brass Works Co., 
Fred W. Hanks Co. 
Massillon: Peerless Pump Co. 
American Rolling Mill 


0. 
Youngstown: Republic Steel Co. 


OKLAHOMA 
Active 5; Total 5 


ACTIVE 


Bartlesville: Perkins 

Oklahoma City: Bretz, Cunningham 
Stillwater: Smith 

Tulsa: Holway 


OREGON 


Active 28; Corporate 2; Total 30 


ACTIVE 


Corvallis: Merryfield, Strange 
Dallas: Soehren 


Eugene: McArthur 

Hillsboro: Gates 

Maplewood: Hoffman 

Portland: Anderson, Benedict, Cun- 
ningham, Disher, Fague, Green, 
Hamilton, Judson, Kaiser, Koon, 
Marshall, Morrow, Stober, Thomp- 
son, Wagner, Willard 

Salem: Delaney, Johnson 

Sandy: Maupin 

Silverton: McCleary 

Tillamook: Berkey 

West Linn: Blanchard 


CORPORATE 


Medford: Water Commission 
McMinnville: Water and Light Dept. 


PENNSYLVANIA 


Active 128; Corporate 17; Associate 
22; Total 167 


ACTIVE 


Allentown: Schnabel 

Altoona: Ale, Swab 

Ambler: Hibschman 

Beaver Falls: Burnie 

Bellevue: Barton 

Bradford: Gregg 

Bristol: Roberts, Jr. 

Bryn Mawr: Davis, Jenkins, 
McCurdy 

Chambersburg: Mowrey 

Chester: Dodd, Muser 

Clarks Summit: Owens 

Clearfield: Nevling 

Downingtown: Wagner 

DuBois: Warren 

Easton: Odenwelder, Jr. 

Erie: Dunwoody, Lechner 

Greensburg: Flentje, Kelso, Spen- 
cer, Witt 

Hamburg: Chubb 

Harrisburg: Beckwith, Berry, Brun- 
ner, Carpenter, Daniels, Glace, 
Gorman, Moses 

Indiana: Pharaoh 

Hagins, Kunkle 
ancaster: Abraham, Goodell, 
Malone 

Langhorne: Stompler 

Lemoyne: Eisert 

McKeesport: Trax 

Meadville: Ellsworth, Young 

Natrona: Knight 

New Kensington: Griffiths 

North East: Leet 

Northampton: DeGroot 

Philadelphia: Bean, Becker, Betz, 
Birkinbine, Boardman, Corin, 
Daugherty, Freeburn, Friel, Greer, 
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Gushee, Haydock, Hayes, Hedge- 
th Hoffer, Kappe, Lawrence, 
cKay, Jr., Nichols, Oppermann, 

Read, Reinicker, Ridenour, Schaut, 

Van Loan, Walker, Wood 

Philipsburg: Rumberger 

Pittsburgh: Bankson, Baton, Camp- 
bell, Chester, Craig, Davis, Don- 
nan, Harshbarger, Hendrickson, 

Jacobs, Keefer, Kennon, Labvon, 

Leopold, Lynn, Mansfield, Mellon, 

Nelson, Rockwell, Scharff, Speller, 

Weidlein 

Pottsville: Beisel, Clayton 

Punxsutawney: Startzell 

Reading: Felix, Heine, O’Reilly, 
Reeder, Strockbine 

Sayre: West 

Scottdale: Buck 

Scranton: Kneen, Lyle, Nebelung, 
Taylor 

Shamokin: Haupt, McWilliams 

Shillington: Nissly 

State College: Turner, Walker 

Swarthmore: Potter 

Washington: Murdoch, Jr. 

Waynesboro: Shank 

Wilkes-Barre: Matter 

Wilkinsburg: Adams, Fox, Howley 

Williamsport: Barrick, Keliher 

York: Kable 


CORPORATE 


Allentown: Water Dept. 

Bethlehem: City of Bethlehem 

Bryn Mawr: Philadelphia Suburban 
Water Co. 

Emporium: Emporium Water Co. 

Erie: Commissioners of Water Works 

Greensburg: Westmoreland Water 

0. 

Lewistown: Lewistown-Reedsville 
Water Co. 

baa White Deer Mountain Water 


0. 
Oil City: Bureau of Water 
General Management 


orp. 
Reading: Bureau of Water 
Scranton: Scranton-Spring Brook 

Water Service Co. 

Sharon: Shenango Valley Water Co. 
Shickshinny: Shickshinny Water Co. 
Verona: Suburban Water Co. 
Washington: Citizens Water Co. 
Williamsport Water 

0. 


ASSOCIATE 
Bethlehem: McClintie-Marshall 


Corp. 


Berwick: Multiplex Mfg. Co. 
Bradford: S. R. Dresser Mfg. Co, 
Emaus: Donaldson Iron Co. 
Erie: Hays Mfg. Co. 
Mertztown: Atlas Mineral Products 


0. 
Philadelphia: American Water Soft- 
ener Co., Baldwin-Southwark 
Corp., M. L. Bayard, The Leadite 
Co., Pennsylvania Salt Mfg. Co., 
Reading Iron Co., Roberts Filter 
gure & Meter 
o., United States Pipe & Fou 
Co., R. D. Wood Co. = sai 
Pittsburgh: A. M. Byers Co,, 
National Tube Co., Pittsburgh- 
Des Moines Steel Co., Pittsburgh 
Equitable Meter Co. 
Darling Valve & Mfg. 


0. 
York: S. Morgan Smith Co. 


RHODE ISLAND 


Active 4; Corporate 1; Associate 1; 
Total 6 
ACTIVE 
Cranston: Bean 
Providence: Craig, Reynolds, Rich- 
ardson 
CORPORATE 
Providence: Water Maintenance 
Dept. 
ASSOCIATE 
Providence: Builders Iron Foundry 


SOUTH CAROLINA 
Active 18; Corporate 1; Total 19 


ACTIVE 


Aiken: Sud)ow 

Camden: Tobin 

Charleston: Gibson, McDowell, Jr., 
Parker 

Chesnee: Marquis 

Chester: McLure 

Columbia: White 

Greenville: Blackwelder, Perry 

Greenwood: Chapman 

Laurens: Lovejoy 

Newberry: Schumpert 

Orangeburg: Pearson 

Spartanburg: Simms 

Summerville: Moorer 

Walterboro: Dunham 

Winnsboro: Meng 


CORPORATE 


Charleston: Commissioners of Public 
Works 
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SOUTH DAKOTA 
Active 5; Corporate 1; Total 6 


ACTIVE 
Aberdeen: Mathews 
Mitchell: Mather 
Pierre: Towne 
Sioux Falls: Connor 
Vermillion: Hunter 


CORPORATE 
Sioux Falls: Water Works 


TENNESSEE 


Active 16; Corporate 2; Associate 2; 
otal 


ACTIVE 

Chattanooga: Lofton, Porzelius, 
Shawver 

Cookeville: Collier 

Dyersburg: Blakeman 

Fountain City: Murphy 

Greeneville: McAmis 

Knoxville: Pierce, Quinn, Strom- 
quist, Switzer 

Livingston: Smith 

Nashville: Fry, Harrub, Hclman, 
Lawrence, Jr. 


CORPORATE 
Knoxville: Water Dept. 
Memphis: Board of Water Com- 
missioners 

ASSOCIATE 


Chattanooga: Columbian Iron Works 
Memphis: Layne & Bowler Co. 


TEXAS 
Active 15; Corporate 3; Total 18 


ACTIVE 


Austin: Ehlers, Green, Munro 

Beaumont: Bernhagen 

— Connell, Morey, Jr., Rosen- 
tha 

Fort Worth: Hawley, Mahlie, Porter, 
Quigley, Robinson 

Houston: Elrod 

Waco: Gooch 

Wichita Falls: Ward 


CORPORATE 
Dallas: Water Works 
Houston: Water Division 
Waco: Water Works 
UTAH 


Active 2; Corporate 1; Associate 1; 
Total 4 


ACTIVE 


Provo City: Newell 
Salt Lake City: Painter 


CORPORATE 
Salt Lake City: Water Dept. 


ASSOCIATE 


he Pacific States Cast Iron Pipe 
0. 


VERMONT 
Active 1; Total 1 


ACTIVE 
Burlington: Moat 


VIRGINIA 
Active 27; Associate 3; Total 30 


ACTIVE 


Alexandria: Lamond 

Ashland: Melton 

Blacksburg: Sette 

Clarendon: Engle 

Danville: Brantly, Johnson 

Falls Church: Anderson 

Fieldale: Whitten 

Hampton: Nichols 

Harrisonburg: Noll 

Lawrenceville: Hayes 

Lynchburg: Capron, Wagner 

Newport News: Dugger, Harman 

Richmond: Baldwin, Bardwell, 
Bingham, Bird, Messer, Smith, 
Snidow 

Roanoke: Moore, Taylor 

Rocky Mount: Ramsey 

Shawsville: Snead 

Staunton: Rice 


ASSOCIATE 


Lynchburg: Glamorgan & 
Foundry Co., Lynchburg Foundry 


Co. 
Norfolk: Layne-Atlantie Co. 


WASHINGTON 


Active 35; Corporate 4; Associate 2; 
otal 41 
ACTIVE 
Aberdeen: Watkins 
Bellingham: Kinzer, Reilly 
Bremerton: Casad 
Dayton: Dorr 
Hoquiam: Austin, Heermans 
Longview: Labsa 
Okanogan: Van Liew 
Olympia: Williams 
Pomeroy: Bunch 
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Port Angeles: White 

Pullman: Snyder 

Renton: Thorne 

Ritzville: Colwell 

Seattle: Batcheller, Botten, Hall- 
gren, Jacobs, Lewis, Miller, Mit- 
chell, Murray, Osborne, Purcell, 
Schunke, Shibley, Tyler 

Spokane: Hedman 

Tacoma: Hooker, Jr., 
Shaneman 

Waitsburg: Kanz 

Walla Walla: McLean 

Yakima: Gilman 


CORPORATE 
Seattle: Water Dept. ‘ 
Spokane: Water Division, Washing- 
ton Water Power Co. 
Wenatchee: Water Dept. 


ASSOCIATE 


Seattle: Federal Pipe & Tank Co., 
Olympic Foundry Co. 


WEST VIRGINIA 
Active 27; Corporate 1; Total 28 


ACTIVE 


Benwood: Davis 

Bluefield: Rhoads 

Charleston: Dark, Larmon, Mac- 
Donald, McCaskey, McLaughlin, 
Musser, Van den Berg, Jr. 

Chester: Young 

Clarksburg: Boynton, Highland 

East Rainelle: Staub 

Elkins: Roetman 

Huntington: Mace, McKenna 

Keyser: Blundon, Snyder 

Madison: Holy 

Morgantown: Carpenter 

Moundsville: Hetzer 

Parkersburg: Huber 

Weston: Blair, Jr., Martin 

Wheeling: Shull, Todd, Wiesner, Jr. 


CORPORATE 
West Virginia Water 


Kunigk, 


Charleston: 
Service Co. 


WISCONSIN 
Honorary 1; Active 53; Corporate 5; 
Associate 2; Total 61 
HONORARY 
Madison: Mead 
ACTIVE 


Antigo: Jackson 
Appleton: Dimick, Gallaher 


Ashland: Haney 

Eau Claire: Brown 

Fort Atkinson: Leonard 

Hurley: Williams 

Janesville: Griffey 

Kaukauna: Weckwerth 

Lake Geneva: O’ Neill 

Madison: Dawson, Domogalla, 
Gauer, Kirchoffer, Muegge, Nichols 
Shoemaker, Smith, Thiessen, Ward. 
Warrick, White ‘ 

Manitowoc: Schroeder 

Marshfield: Marvin 

Menasha: Kuester 

Milwaukee: Bohmann, Brown, Ca- 
hill, Cunliffe, Gruetzmacher, Mur- 

hy, Nordberg, Schwada, Thomas, 
right 

Neopit: Bibelhausen 

Oshkosh: Geffers, Hintz, Jr., Mitch- 
ell, Schneider 

Portage: Allmendinger 

Racine: Peirce, Quimby 

Sheboygan: Donohue, Zufelt 

Stevens Point: Van Hecke 

Sturgeon Bay: Johnson 

Superior: Corine, Lounsbury 

Watertown: Reichardt 

Waukesha: Kuranz 

Wauwatosa: Hebbring 

Wisconsin Rapids: Gross 


CORPORATE 


Delavan: Water Commission 

Fond du Lac: Water Dept. 

Green Bay: Water Dept. 

Oconomowoc: Water De t. 

Sheboygan: Board of Water Com- 
missioners 


ASSOCIATE 
Milwaukee: Allis-Chalmers Mfg. 
Co., Badger Meter Mfg. Co. 
WYOMING 
Active 2; Total 2 


ACTIVE 
Cheyenne: Baldwin 
Cody: Bell 

CANADA 


Active 148; Corporate 36; Associate 
1; Total 185 


ACTIVE 


Amherstburg: Webster 
Beamsville: Claus 
Birch Cliff: Harrison 
Bowmanville: Chase 
Brantford: Adams 
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Brockville: Farquharson 
Buckingham: Lonergan 
Calgary: Robinson 
Carleton: Rogers 
Charlottetown: McMillan 
Chesley: Grabb 

Cobourg: Skidmore 


Elmira: Bowman 

Galt: Cuthiell 

Hamilton: Buchanan, Darling, 
Matheson, McFaul, Veale 

Hespeler: Meyer 

Hull: McCrone 

Ingersol: Hall 

Islington: Walker 

Joliette: 

Kingston: Folger, Malcolm 

Kitchener: Pequegnat 

Lachine: Deslauriers 

Lindsay: Hammond 

Listowel: Hanna 

London: Buchanan, Hodkinson 

Meaford: Brown 

Montreal: Beaubien, Cyr, Dorrance, 
Fairbairn, Field, French, Gaboury, 
Gohier, Hill, Hutchison, Jette, 
Lafreniere, Lea, Leslie, Meadows, 
McCrady, Plamondon, Roquet, 
Scofield, Van Patter 

Mount Forest: Livingstone 

Napanee: Dafoe 

Niagara Falls: Acres, Ker, Warder 

Noranda: Rose 

North Battleford: Salmon 

Oshawa: Walker 

Ottawa: Barry, Ferguson, Heeney, 
MacDonald, Stockwell, Jr., War- 
ner, Wilson 

Owen Sound: Pratt 

Palmerston: Oke 

Penetanguishene: Parker 

Perth: Smith 

Peterborough: Dobbin, Hunt 

Picton: Tait 

Port Arthur: Antonisen 

Ridgetown: Campbell 

Shawinigan Falls: Vermette 

St. Stephen: Laflin 

St. Thomas: Miller 

Sarnia: Hall 

Southend: Pringle 

Stratford: Manson 

Sudbury: Martindale 

Temiskaming: Grimmer 

Toronto: Allan, Angus, Austin, 


Berry, Gaby, Hannan, Harris, 

Heath, Hitchman, Howard, Hud- 

son, Hutchinson, Jack, Johnston, 

MacDonald, McGarigle, McJannet, 

McManamna, Proctor, Redfern, 

Routledge, Russell, Salmond, San- 

derson, Stewart, Storrie, Thomp- 

son, Van Benschoten, Walker, 
White, Williamson, Wynne-Roberts 

Valleyfield: Belanger 

Vancouver: Belyea, Brakenridge, 
Cleveland, Rome 

Verdun: DesBaillets 

Victoria: Irwin 

Ville La Salle: LeSage 

Walkerville: Brown 

Wallaceburg: Caughey 

Waterloo: Grosz 

Watford: Williamson 

Weston: Peirson 

Wheatley: Chute 

Windsor: Armstrong, Hanna, Keith, 
Kellner, Storey, Strickland 

Winnipeg: Brickenden, Hurst, Lind- 
sten, McKinnon, Scott 

Woodstock: Archibald 

CORPORATE 

— Corporation City of Belle- 
ville 

Brampton: Water Commission 

Brantford: Water Commissioners 

Chatham: Board of Water Commis- 
sioners 

Gananoque: Water Works Commis- 
sion 

Grimsby: Water Commission 

Guelph: H. 8S. Nicklin 

Kirkland Lake: Township of Teck 

Kitchener: Water Commission 

London: Public Utilities Commission 

Merritton: Water Works Dept. 

Midland: Public Utilities Commission 

New Toronto: Public Utilities Com- 
mission 

Niagara Falls: City of Niagara Falls 

Oakville: Water & Light Commission 

Orillia: Water, Light & Power 
Commission 

Oshawa: Public Utilities Commission 

Ottawa: Water Works Dept. 

Peterborough: Utilities Commission 

Port Hope: Water Works Commission 

Regina: Water Works Dept. ; 

St. Marys: Publie Utilities Commis- 
sion 

St. Thomas: A. F. McLachlin 

Simcoe: Public Utilities Commission 

Strathroy: Public Utilities Commis- 
sion 


Cochrane: 

Collingwood: Stapleton 
Cornwall: Campbell 
s, Crystal Beach: Hallgren 
d, Dundas: Wright 
Pe 
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Tilbury: Public Utilities Commission 
Tillsonburg: Public Utilities Com- 


mission 
Timmins: 
Timmins 
Toronto: Ontario Dept. of Health, 
Township of York 
Walkerville: Walkerville-East 
Windsor Water Commission 


Corporation Town of 


Wallaceburg: Town of Wall 

Welland: Board of Water Conte 
sion 

Willowdale: Corporation of Town. 
ship of North York tie 

Windsor: Water Commissioners 

Whitby: Public Utility Commission 


ASSOCIATE 
Toronto: ‘Canadian Engineer’ 


FOREIGN (Except Canada) AND U. S. TERRITORIES 
Active 87; Corporate 6; Total 93 


ACTIVE 


ARGENTINE REPUBLIC 


Buenos Aires: Lasso, Paitovi, 
Putnam 

Parana: Laurencena 

Rosario de Santa Fe: Buchanan 


AUSTRALIA 


Ballarat: Farrer 

Melbourne: Ritchie, Sutherland 
Midland Junction: Limb 
Sydney: Nicol 


BRAZIL 


Geraes: Continentino 
Rio de Janeiro: Accioly, DeBrito, 
Sampaio 
CANAL ZONE 


Ancon: Bunker, Hatch 
Cristobal: Dunn 


CHINA 


Shanghai: Pearson 
Tientsin: Clark 


COLOMBIA 
Barranquilla: Armstrong, Urueta 


COSTA RICA 
Cartago: Picado 
San Jose: Bertolini, Bolanos 
CUBA 


Havana: Cosculluela, Martinez, 


Zanetti 


DENMARK 
Copenhagen: Jarvis 


ENGLAND 


Bournemouth: Moon 

Bradford: Bowen, Newlands, Ren- 
ton, Whiteley 

Buxton: Race 

Grange-over-Sands: Tomlinson 

Harrow: Waddington 

Ilkley: Mitchell 

London: Cameron, Cook, Green, 
Howland, Paterson, Stevens 

Maldon: Strachan 

Northwich: Jones 

Staines: Palmer 

Sunderland: Carey 

Wolverhampton: Page 


FRANCE 


Montrouge: Pain 

Nancy: Imbeaux, Paul 
Paris: Chidaine, Michau 
Pont-a-Mousson: Mouchette 


GERMANY 


Berlin: Kniesel, Ornstein 
Dresden: Vollmar 
Stuttgart: Link 


GREECE 


Athens: Farrell, Gausmann, Geor- 
galas 


HAWAII 
Honolulu: Tay 
HOLLAND 
Utrecht: Massink 


HUNGARY 
Budapest: Vojesik 
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INDIA 


cutta: Banerjee 
itor: Prokofieff 
Patna: Temple 

Trivandrum: Pillay 


ITALY 

Milano: Rocca 
JAMAICA, B. W. I. 

Jamaica: Kirkpatrick 

JAPAN 
Hyogo-Ken: Takeuchi 
Tokyo-Shiyakusho: Iwasaki 
Yokohama: Horie 


MEXICO 


Mexico: Gama, Holste, Robles, Vil- 
la-Acosta 
Torreon: Ruiz 


PORTUGAL 


Cascaes: Garcia 


RUSSIA 
Leningrad: Timonoff 


SCOTLAND 
Kilmarnock: Ball 
STRAITS SETTLEMENTS 
Singapore: Cooke, Murnane 
SWEDEN 


Boras: Sonden 
Stockholm: Bergstrom, Von Greyerz 


URUGUAY 
Montevideo: Altoberro, Moir 


CORPORATE 


ARGENTINE REPUBLIC 


Buenos Aires: Obras Sanitarias de 


la Nacion 
Parana: Obras Sanitarias of Entre 


Rios 
HAWAII 


Honolulu: Board of Water Supply 
Oahu: Wahiawa Water Co., Ltd. 


HOLLAND 


Utrecht: Utrechtsche Waterleiding- 
Maatschappij 


SWEDEN 
Malmo: Malmo Byggnadskontor 


J 
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SUMMARY BY STATES 
Active Cor te Associ 

4 4 
240 25 19 1 285 
....... 24 7 1 39 
Connecticut 4. 19 3 2 24 
Dist. of Columbia............ 12 2 14 
141 7 15 2 165 
38 1 1 4] 
10 2 12 
23 6 1 30 
25 25 
Massachusetts.........++..+++: 59 6 4 69 
ss 40 4 1 45 
45 1 2 48 
New Hampshire.............. 4 1 5 
271 28 43 1 343 
North Carolina.............. 67 3 1 71 
North Dakota......... 2 1 3 
ne 128 17 22 167 
Rhode Island................ 4 1 1 6 
South Carolina............... 18 1 19 
South Dakota................ 5 1 6 
16 2 2 20 
15 3 18 
2 1 1 4 
27 3 30 
35 4 2 41 
re 53 5 2 1 61 
Foreign (except Canada) 

and U. S. Territories....... 88 6 94 
October 1, 1934.............. 2026 207 154 11 2398 
October 1, 1933 .............. 2038 204 155 15 2412 
Gain or Loss in year......... —12 +3 —1 —4 —14 
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CLASSIFIED INDEX TO ADVERTISEMENTS 


ess Shafting: 
Pie Ine. 
tivated Carbon: 
MCraver Tank & Mfg. Corp. 
Industrial Chemical Sales Co. 
tators: 
‘Aleo Products, Inc. 
Graver Tank & Mfg. Corp. 
Compressors: 
Mi lie halmers Mfg. Co. 
DeLaval Steam Turbine Co. — 
Worthington Pump & Machinery 


Corp. 
Air Lift Pumping Systems: ; 
Worthington Pump & Machinery 
Corp. 


Airlocks: 
Alco Products, Inc. 


jum: 
General Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Ammonia Receivers: 
Aleo Products, Inc. 
Aqua Tester: 
ellige, Inc. 

Base-Exchange Silicate (Zeolite): 
Permutit Co. 

Zeolite Chemical Co. 

Boiler Blowoff Apparatus: 
Graver Tank & Mfg. Corp. 
Permutit Co. 

Brass Goods: 

(See also, Pipe, Brass) 

Chapman Valve Mfg. Co. 

Kennedy Valve Mfg. Co. 

Kitson Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Union Water Meter Co. 
Brass Well Screens: 

A. D. Cook, Ine. 

Edward E. Johnson, Ine. 

Calking Tools: 

Mueller Co. 
Cast Iron Pipe: 
(See Pipe) 

Cement Lined Pipe: 
(See Pipe) 

Cement Lining Presses: 

Union Water Meter Co. 

Centrifuges: 

Bausch & Lomb Optical Co. 

Chemical Feed Apparatus: 
American Water Softener Co. 
Builders Iron Foundry 
Graver Tank & Mfg. Corp. 
New York Continental Jewell 

Filtration Co. 
Permutit Co. 
Ross Valve Mfg. Co. 


Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 
Chemicals for Laboratory Use: 

Difco Laboratories 

La Motte Chemical Products Co. 
Chemicals for Water Purification: 

General Chemical Co. 

Industrial Chemical Sales Co., Inc. 

Pennsylvania Salt Mfg. Co. 
Chemists and Engineers: 

(See Directory of Experts, page 15) 
Chlorinators: 

Wallace & Tiernan Co., Ine. 
Chlorine Comparator: 

Hellige, Inc. 

La Motte Chemical Products Co. 
Chlorine, Liquid: 

Pennsylvania Salt Mfg. Co. 

Wallace & Tiernan Co., Inc. 
Clamps, Bell Joint: 

8S. R. Dresser Mfg. Co. 
Clarifiers: 

Graver Tank & Mfg. Corp. 

Permutit Co. 
Clay Spaders: 

Worthington Pump & Machinery 

Corp. 

Cleaning Water Mains: 

National Water Main Cleaning 


Cocks, Curb and Corporation: 
Chapman Valve Mfg. Co. 
Kitson Co. 
Mueller Co. 
A. P. Smith Mfg. Co. 
Union Water Meter Co. 
Color Standard for Turbidity, Ni- 
trates, Total Iron, etc.: 
Hellige, Ine. 
La Motte Chemical Products Co. 
Colorimetric Analysis Equipment: 
Bausch & Lomb Optical Co. 
Hellige, Inc. 
La Motte Chemical Products Co. 
Concrete Forms: 
Alco Products, Ine. 
Condensers: 
Allis-Chalmers Mfg. Co. 
United States Pipe & Foundry Co. 
Worthington Pump & Machinery 
Corp. 
Contracting Engineers: 
Ambursen Construction Co. 


Contractors Water Supply: 
A. D. Cook, Ine. 

Contractors, Well Drilling: 
A. D. Cook, Ine. 


Service Tubing 
‘opper & Brass Research Assn. 
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Couplings, Flexible: 
DeLaval Steam Turbine Co. 
S. R. Dresser Mfg. Co. 
Curb Boxes: 
Chapman Valve Mfg. Co. 
Mueller Co. 
Dams: 
Ambursen Construction Co. 
Dewatering Pumps: 
Worthington Pump & Machinery 
Corp. 
Diaphragms, Pump: 
Edson Corp. 
Diesel Engines: 
Worthington Pump & Machinery 
Corp. 
Drills, Rocks: 
Worthington Pump & Machinery 


orp. 
Electrically Operated Gate Valves: 
Chapman Valve Mfg. Co. 
Kennedy Valve Mfg. Co. 
Engineers and Chemists: 
(See Directory of Experts, page 15) 
Engines: 
Bee Pumps and Pumping Engines) 
Evergreen Trees: 
Brown Co. 
Feed Water Filters: 
American Water Softener Co. 
Graver Tank & Mfg. Corp. 
Permutit Co. 
Ross Valve Mfg. Co. 
Feed Water Heaters: 
Worthington Pump & Machinery 


orp. 

Feed Water Testing Outfits: 
Hellige, Inc. 

La Motte Chemical Products Co. 

Feed Water Treatment: 

American Water Softener Co. 
Graver Tank & Mfg. Corp. 
Permutit Co. 

Filter Rate Controllers and Gages: 
(See Rate Controllers) 

Filters and Water Softening Plants: 
American Water Softener Co. 
Fuller & Everett 
Graver Tank & Mfg. Corp. 
New York Continental 

Filtration Co. 
Permutit Co. 
Zeolite Chemical Co. 

Filtration Plant Equipment: 
American Water Softener Co. 
Builders Iron Foundry 
Difco Laboratories 
Graver Tank & Mfg. Corp. 
New York Continental 

Filtration Co. 
Permutit Co. 
Simplex Valve & Meter Co. 


Jewell 


Jewell 


Filtration Sand: 
Dawes Silica Mining Co. 
Ottawa Silica Co. 
Permutit Co. 
Fittings, Copper Pipe: 
Chapman Valve Mfg. Co, 
Kitson Co. 
Mueller Co. 
Fittings, Tees, Ells, etc.: 
Builders Iron Foundry 
S. R. Dresser Mfg. Co. 
Kennedy Valve Mfg. Co. 
Kitson Co. 
Flexible Joints: 
nited States Pipe & Foundr 
R. D. Wood & Co. ae 
Flumes, Steel: 
Alco Products, Inc. 
Graver Tank & Mfg. Corp. 
Furnaces: 
Mueller Co. 
A. P. Smith Mfg. Co. 
Gages, Surface, Reservoir and Spe- 
cial Water Works: 
American Water Softener Co. 
Builders Iron Foundry 
New York Continental 
Filtration Co. 
Simplex Valve & Meter Co. 
Gas Engines: 
Pump & Machinery 
orp. 
Gate Valves: 
(See Valves, Gate) 
Gates, Shear and Sluice: 
Chapman Valve Mfg. Co. 
Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Greensand (Zeolite): 
Permutit Co. 
Zeolite Chemical Co. 


Hose, Suction and Discharge: 
Edson Corp. 


Hydrants, Fire: 

Chapman Valve Mfg. Co. 
A. D. Cook, Ine. 
Kennedy Valve Mfg. Co. 
Rensselaer Valve Co. 
Ross Valve Mfg. Co. 

A. P. Smith Mfg. Co. 

R. D. Wood & Co. 

Hydrants, Sprinkling and Flushing: 
Kennedy Valve Mfg. Co. 
Mueller Co. 

Rensselaer Valve Co. 
A. P. Smith Co. 
R. D. Wood & Co. 

Hydraulically Operated Gate Valves: 
Chapman Valve Mfg. Co. 
Kennedy Valve Mfg. Co. 


Jewell 
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en Ion Equipment: Worthington-Gamon Meter Co. . 
a onan & Lomb Optical Co. Meter Coupling Yokes: 
Hellige, Inc. Ford Meter Box Co. 
La Motte Chemical Products Co. Mueller Co. 
Indicators, Combustion, CO,, NH;, Meter Reading and Record Books: 
S02, etc.: Buffalo Meter Co. 
Permutit Co. ~ Meter Testers: 
Inserting Machines: Buffalo Meter Co. 


A. P. Smith Mfg. Co. Ford Meter Box Co. 
Iron Removal Plants: Hersey Mfg. Co. 

American Water Softener Co. Mueller Co. 

Graver Tank & Mfg. Corp. National Meter Co. 

New York Continental Jewell Neptune Meter Co. 


Co. Equitable Meter Co. 
Permutit Co. eter Washers: 
Jointing Materials: Mabbs Hydraulic Packing Co. 


Atlas Mineral Products Co. Microscopes: 
Hydraulic Development Corp. Bausch & Lomb Optical Co. 
Leadite Co., Inc. Mixing Ketties: 
Mueller Co. Alco Products, Inc. 
Laboratory Apparatus: Graver Tank & Mfg. Corp. 
Difeo Laboratories Motors, Electric: 
Lime Slakers and Feeders: Allis-Chalmers Mfg. Co. 


Graver Tank & Mfg. Corp. Oil Engines: 
Liquid Chlorine: Allis-Chalmers Mfg. Co. 
Bee Chlorine, liquid) Worthington Pump & Machinery 


Machines, Drilling: Corp. 
Mueller Co. Packing, Rawhide: ‘ i 

Machines, Lead Flanging: Mabbs Hydraulic Packing Co. ! 
Mueller Co. Pavement Breakers: 

Meters: Worthington Pump & Machinery 
Buffalo Meter Co. 


orp. 
Builders Iron Foundry Penstocks, Steel: 


Graver Tank & Mfg. Corp. 
Hersey Mfg. Co. 

National Meter Co. 
Neptune Meter Co. 


Pittsburgh Equitable Meter Co. 


Simplex Valve & Meter Co. 

A. P. Smith Mfg. Co. 

Thomson Meter Corp. 

Union Water Meter Co. 
Worthington-Gamon Meter Co. 


Alco Products, Inc. 
Graver Tank & Mfg. Corp. 
Photo-Micrographic Apparatus: 
Bausch & Lomb Optical Co. 
Photographic Apparatus: 
Bausch & Lomb Optical Co. 
Pipe, Brass: 
A. P. Smith Mfg. Co. 
Pipe, Cast Iron (and Fittings): 
American Cast Iron Pipe Co. 


Central Foundry Co. 

Lead Lined Iron Pipe Co. 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 


Meters (Venturi Type): 
Builders Iron Foundry 
National Meter Co. 

Simplex Valve & Meter Co. 


Meter Boxes: R. D. Wood & Co. 
Ford Meter Box Co. Pipe, Cement Lined: ¢ 
Mueller Co. United States Pipe & Foundry Co. 


Warren Foundry «& Pipe Corp. 


Pittsburgh Equitable Meter Co. 
R. D. Wood & Co. 


Meter Couplings: 


Buffalo Meter Co. 
Chapman Valve Mfg. Co. 
8. R. Dresser Mfg. Co. 
Hersey Mfg. Co. 

Mueller Co. 

National Meter Co. 


Pittsburgh Equitable Meter Co. 


Thomson Meter Corp. 
Union Water Meter Co. 


Pipe, Concrete: 
.ock Joint Pipe Co. 
Pipe, Copper: 
Mueller Co. 
Pipe Cutting Machines: 
A. P. Smith Mfg. Co. 
Pipe Jointing Materials: 
(See Jointing Materials) 
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Mechanical: 
. R. Dresser Mfg. Co. 
Pipe, Lead Lined (and Fittings: ) 
ead Lined Iron he Co. 
Pipe, Pressure, veted and 
Welded: 
Aleo Products, Inc. 
Pipe, Steel: 
Alco Products, Inc. 
Pressure Regulators: 
Golden-Anderson Valve Specialty 


Co. 

Mueller Co. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Union Water Meter Co. 
Provers, Water: 

Pittsburgh Equitable Meter Co. 
Pumps, Diaphragm: 

Edson Corp. 
Pumps, Power: 


Edson Corp. 
Pumps and mate Engines: 


Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Ross Valve Mfg. Co. 
Sterling Engine Co. 
Pump & Machinery 
orp. 
Pumps, Attached to Steam Turbines: 
A. D. Cook, Inc. 
Pumps, Centrifugal: 
Worthington Pump & Machinery 
eep Well: 
A. D. Cook, Ine. 
Worthington Pump & Machinery 
Corp. 
Pumps, Power: 
A. D. Cook, Inc. 
Worthington Pump & Machinery 


Corp. 
Rate Controllers: 
American Water Softener Co. 
Builders Iron Foundry 
New York Continental Jewell 
Filtration Co. 
Simplex Valve & Meter Co. 
Recorders, Gas Density, CO., NH;, 
SO,, etc.: 
Permutit Co. 
Recording Instruments: 
Builders Iron Foundry 
Permutit Co. 
Refractometers: 
Bausch & Lomb Optical Co. 


Reservoirs, Steel: 
& Mfg. Corp. 
ittsburgh-Des Mo 
Rock Drills: — 
Worthington Pump & Machinery 


orp. 
Sand, Filtration: 
Dawes Silica Mining Co. 
Ottawa Silica Co. 
Permutit Co. 
Service Clamps, Galvanized: 
Mueller Co. 
Shaft Linings: 
Alco Products, Inc. 
Shovels, Underground: 
Allis-Chalmers Mfg. Co. 
Sleeves: 
8S. R. Dresser Mfg. Co. 
Sleeves and Valves, Ta : 
Chapman Valve Mfg. Co. 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood & Co. 
Sleeves, Long, River, Split: 
S. R. Dresser Mfg. Co. 
Softeners and Purifiers: 
American Water Softener Co. 
Graver Tank & Mfg. Corp. 
Permutit Co. 
Special Vessels: 
Alco Products, Inc. 
Graver Tank & Mfg. Corp. 
Stacks: 
Graver Tank & Mfg. Corp. 
Standpipes, Steel: 
Graver Tank & Mfg. Corp. 
Pittsburgh-Des Moines Steel Co. 
Steel Plate Construction: 
Graver Tank & Mfg. Corp. 


Storage Tanks: 
Alco Products, Inc. 
Graver Tank & Mfg. Corp. 


Strainers, Suction: 
Edson Corp. 


Sulphate of Alumina: 
(See Alum) 

Sump Pumps: 
A. D. Cook, Inc. 
Worthington Pump & Machinery 


orp. 
Swimming Pool Refiltration System: 
E. W. Bacharach & Co. 
Graver Tank & Mfg. Corp. 
Permutit Co. 
Tanks, Elevated Steel: 
Pittsburgh-Des Moines Steel Co. 
Tanks, Mixing: 
Alco Products, Inc. 
Graver Tank & Mfg. Corp. 
Tanks, Steel: 
Graver Tank & Mfg. Corp. 
Pittsburgh-Des Moines Steel Co. 


1 
1 
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V 
Corp. 
Pumps, 
a A. D. Cook, Inc. 
Worthington Pump & Machinery 
Corp. 
Pumps, Turbine: 
= A. D. Cook, Inc. 
eee Worthington Pump & Machinery y 
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Machines: 
er Co. 
A. P. Smith Mfg. Co. 


Tapping Sleeves: : 
e coves and Valves, Tapping) 

Taste and Odor Removal Plants: 
Graver Tank & Mfg. Corp. 
Permutit 
ste Removal: 

"Rewer Tank & Mfg. Corp. 
Industrial Chemical Sales Co., Inc. 
Permutit Co. 

Trees, Evergreen: 

Brown Co. 
Turbidimeters: 
Hellige, Inc. 
Turbine Pumps: 
A. D. Cook, Inc. 
Worthington Pump & Machinery 
Corp. 
Turbines, Steam: 
Allis-Chalmers Mfg. Co. - 
DeLaval Steam Turbine Co. 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 
Chapman Valve Mfg. Co. 
Ford Meter Box Co. 
Kennedy Valve Mfg. Co. 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood & Co. 
Valve Inserting Machines: 
A. P. Smith Mfg. Co. 
Valves, Air: 
Chapman Valve Mfg. Co. 
Valves, Altitude: 
Chapman Valve Mfg. Co. 
Golden-Anderson Valve Specialty 


Co. 
Ross Valve Mfg. Co., Inc. 
Valves, Check, Flap, Foot, Hose, 
Mud and Plug: 
Chapman Valve Mfg. Co. 
A. D. Cook, Ine. 
Valves, Compounding: 
Union Water Meter Co. 
Valves, Float: 
Valve Specialty 


0. 
Ross Valve Mfg. Co., Inc. 


Valves, Gate: 
Chapman Valve Mfg. Co. 
8. R. Dresser Mfg. Co. 
Kennedy Valve Mig. Co 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
United States Pipe & Foundry Co. 
R. D. Wood & Co 

Valves, Large Diameter: 
Aleo Products, Inc. 
Chapman Valve Mfg. Co. 


Valves, Regulating: 
Golden-Anderson Valve Specialty 


0. 
Mueller Co. 
Ross Valve Mfg. Co. 
Union Water Meter Co. 
Valves, Relief (Temperature and 
Pressure): 
Kitson Co. 
Valves, Swing Check: 
Chapman Valve Mfg. Co. 
ar. en-Anderson Valve Specialty 
0. 
Kennedy Valve Mfg. Co. 

Valves, Water Meter Protection: 
Kitson Co. 

Watershed Treatment: 

Brown Co. 

Water Softener (Hot Lime Soda): 
Graver Tank & Mfg. Corp. 
Permutit Co. 

Water Softener (Zeolite): 

Graver Tank & Mfg. Corp. 
Permutit Co. 
Zeolite Chemical Co. 

Water Softening Plants: 

American Water Softener Co. 
Fuller & Everett 
Graver Tank & Mfg. Corp. 
New York Continental Jewell 
Filtration Co. 
Permutit Co. 
Zeolite Chemical Co. 
Water Supply Contractors: 
AD Coo , Inc. 
Water Testing Apparatus: 
Hellige, Ine. 
LaMotte Chemical Products Co. 

Water Treatment Plants: 

American Water Softener Co. 
Graver Tank & Mfg. Corp. 
Permutit Co. 

Zeolite Chemical Co. 

Water Waste Detection: 
Builders Iron Foundry 
Pitometer Co. 

Simplex Valve & Meter Co. 

Water Works Construction, General: 
Pittsburgh-Des Moines Steel Co. 

Well Drilling Contractors: 

A. D. Cook, Ine. 
Edward E. Johnson, Inc. 

Well Screens: 

A. D. Cook, Ine. 
Edward E. Johnson, Inc. 

White Filtration Sand: 
Ottawa Silica Co. 

Wrenches, Ratchet: 

S. R. Dresser Mfg. Co. 

Zeolite (Water Softener): 

Graver Tank & Mfg. Corp. 
Permutit Co. 
Zeolite Chemical Co. 

Zeolites (Natural and Synthetic Min- 

erals): 
Graver Tank & Mfg. Corp. 
Permutit Co. 


i 
y 
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MODERN WATER LINES 
ARE DRESSER COUPLED 


For these very good reasons: 

ATER MAINS that are to operate under existing 
WW crsitins require the use of the most flexible 

and dependable joints. The Dresser Coupling 
is the only joint that has both of these essentials. While 
it is the most modern joint in water line construction, it 
has back of it a record of most satisfactory service ex- 
tending over a period of nearly 50 years. Hence the 
trend in water works practice is more and more toward 
Dresser Couplings. 
Their use insures: ease 
of application, extreme 
flexibility, gasket de- 
pendability, minimum 
maintenance, per- 
manent and absolute 
tightness. 


Depend on Dresser 
Couplings on plain-end 
pipe of every descrip- 
tion, and eliminate 
special preparation of 
pipe-ends, skilled labor, 
special equipment, 
special tools, and joint 
leakage. 


COUPLINGS 


S. R. DRESSER MFG. COMPANY - BRADFORD, PA. 
In Canada; Dresser Mfg. Company, Ltd., 32 Front St., W., Toronto, Ont. 


| 
26 
29 
16 
22 
31 
10 
hh 
Hit: 
14 | 
Je 
— 
AS 


10 


UNIVERSAL 
CAST IRON PIPE 
and Fittings 


Federal Specification 
WW-P-423 


Cast Iron, of 
course, but... 
no lead, no pour- 
ing, no bell holes 
to dig. Ma- 
chined iron -to- 
iron joint. 4 
Wrenches the 
only tools 


THE CENTRAL FOUNDRY 
COMPANY 


New York.. 420 Lexington Avenue 
1629 Wellington Street 
San Francisco ........... 100 Potrero Avenue 


Offices in other Principal Cities from Coast to Coast 
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A Washed, Dried, Screened and 
Processed White Silica Sand 
Wholly Free from Silt, Clay or 
Other Foreign Substance 
Dependable Supply Winter and 
Summer 


Prepared and Shipped only by the 


OTTAWA SILICA COMPANY 
OTTAWA, ILLINOIS 


500,000 Gal. Elevated Tank 
172' 7” to Top 
Hempstead, L.1., N.Y. 


PITTSBURGH 


Elevated Steel Tanks 
Steel Standpipes 

Steel Reservoirs 

Steel Pipe and Penstocks 
Steel Filter Plants 

Steel Smokestacks 

Oil and Gas Tanks 


Write for catalog, 
estimate or designs, 
or to request a call 
by one of our repre- 
sentatives. 


Pittsburgh-Des Moines 


Steel Company 
3424 Neville Island, Pittsburgh, Pa. 
925 Tuttle St., Des Moines, lowa 
New York Chicago Dallas 
Seattle San Francisco 
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Lasts Longer . . . Uses Less Salt... Has A Higher Capacity 


@ This new zeolite has been perfected after years of tests and trials. 
Now by a series of special treatments, it is made more rugged than ever 
before, and at the same time its water softening power is increased. 

The maximum capacity of Super-Zeo-Dur is 75% greater than that of 
regular greensand zeolite. It also has a reserve capacity for emer- 
gencies or for increased capacity in the future . . . which requires only 
a normal increase in brine. Operation at the capacity of usual green- 
sand sharply reduces salt requirements. 


and Write for the complete technical report... free on request. The 
and Permutit Company, 330 West 42nd Street, New York City. 
y or 
WATER TREATING 
PPP PP PDP IPP PPP PPP PPP 
eri vutit EQUIPMENT 
NY 
OIS | —— 
YOUR DOLLAR’S WORTH 
in A meter settiING]/; MINERALEAD 
For Jointing Bell and 
Itis just as much Spigot Water Mains 
economy to set 
A 
A 
jumbing of a house 3 
* {Ford Yoke for Setting 
Awater meter set on 
in s Ford Yoke or in 
a horn Meter a 
melting—Rapid pouring—No caulking— 
Straieht Line Yokesfor | | initial leakage—Bell holes un- 
basement settings in | | necessary—A saving in cost of material 
justifies what slight horizontal piping} and labor. 
oa owe Send for Catalog 
THE FORD THE : 
METER BOX CO. ATLAS MINERAL PRODUCTS CO. < 
Wabash, Ind. 
; Water Meter Setting of Pennsylvania 
tine Established 1892 


N | 
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All 


as to the payee | of these Golden-Anderson 

Valves, and as to their function of SAVING, 

and of eliminating troubles. City of 
For automatically maintaining Uniform Stage Baltimore 
of Water in Tank, Reservoir or Standpipes. | New Water 
Doing away with the annoyance of freezing and Storage 
Float Fixtures inside or outside of Tanks. Tank 
“Three Ways of Closing These Valves:” Equipped 
1st—Automatically, by water with 
2nd—By Electricity, if desired Gold 
Hand And 
May also be arranged to automatically close Al —- 
when a break occurs in the mains. When neces- titude 
sary they may be so connected as to “work both Valve 
ways’’ on a single line of pipe. 
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GOLDEN-ANDERSON 


Patent Automatic Cushioned 
Controlling Altitude Valves 


We have enlightened many a water user in mu- 
nicipalities, in industrial plants and on railroads, 


No valves or fixtures inside or outside 


Sizes 2” to 24in. 


“Valves Guaranteed’”’! 


Conn., has 2—24"; 1—16"; 2—12’; 1—- 
10";1—8” altitude valves inservice. 


serving the City of Los 
Angeles, Calif., now. 


of these ALTI 
New Haven Water Co., New Haven, 3 () VALVES in bad, vom 


Pat. Automatic Cushioned 

Water Pressure Reg- 
ulating Valves 

. Maintain a constant re- 
duced pressuve regard- 
less of fluctuations on 
high pressure side. 

. Perfectly Cushioned by 

water and air. No met- 

al-to-metal seats. 

The best valve made for 

maintaining a constant 

low pressure where con- 

sumption is continuous. 

.Operates quickly or 
slowly as required—No 
attention necessary. 

. Positively no hammer- 
ing or sticking. Sizes 
to 24 in. 


ad 


wn 


_ 
GOLDEN-ANDERSON 


GOLDEN-ANDERSON 


Patent Automatic Cush- 
ioned Controlling Float 
Valves 
They carry a constant water 
level in feed water heaters, 
tanks and reservoirs by per- 
fectly controlling the flow of 

makeup water. 


Operated by protected en- 
closed copper float. 
Cushioned by both air and 
water. 


Operate without hammering, 
sticking or chattering. No 
metal-to-metal seats. Made 
angle or straightway. 

Sizes 1 in. to 24 in. 


Levels in Tanks, Standp 


Angle or Globe. 


GOLDEN-ANDERSON 
Pat. Automatic Cushioned 
Water Float Valves 
1. Automatically Maintain Uniform Water 


Sizes to 24 in. 


ipes, etc. 

2. Instantly Ad- 
justed to Operate 
Quickly or 
Slowly. 

3. Floats Swivel 
to any Angle— 
Most Satisfac- 
tory Float 
Valves Known. 

4. No Metal-to- 
Metal Seats — 
No Water Ham- 
mer or Shock. 

5. Cushioned by 
Water and Air. 


GOLDEN-ANDERSON 


Pat. Cushioned Water 
Relief Valves 

. Automatically relieve ex- 
cess pressure. 

2. Prevent stress, strain and 
bursting of mains. 

3. Correct mechanical con- 
struction. 

4. Perfect air and water 
cushioning. 

. No metal-to-meta! seats. 
No hammering or shocks. 

. Angle and globe pattern. 
Sizes 2 in. to 24 in. 


wn 


a 


Golden-Anderson Valve Specialty Co., 1215 Fulton Bldg., Pittsburgh, Pa. 
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DIRECTORY OF EXPERTS 


RD Louts R. Howson 
Donatp H. MaAxwELL 


CHARLES 
ALVORD, BURDICK & HOWSON 
ENGINEERS 
Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal, 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 


Well Strainers and 
Deep-Well Turbine Pumps 


A reciprocal relation, the life and 
functioning of the one depending 
much on the other. 


A. D. COOK, INC. 


Lawrenceburg Indiana 


E.B. BLACK : N. T. Veatcu, Jr. 
E.H.Dunuire J. F. Brown 
C. L. Dopp F. M. Veatcu 


BLACK & VEATCH 


Consulting Engineers 


Sewerage, Sewage Disposal, Water Supply, Water 

Purification, Electric Lighting, Power Plants, 

Valuations, Special Investigations and Reports. 
Kansas City, Mo., Mutual Building 

37 South Hill St., Los Angeles, Calif. and 

3% West 44th Street, ew York City 


Fuller & Everett 
(formerly Hazen & Everett) 
Civil Engineers 
Weston E. Fuller C. M. Everett 
WATER WORKS 


Design, Construction, Operation, Valuations, ~ 
Rates 


22 E. 40th Street - New York City 


Burns & McDonnell 
Engineering Company 
CONSULTING ENGINEERS 
R. E. McDonnELL C. F. LAMBERT 


C. A. C. S. 
R. L. BALpwin R. H. McDonnELL 


Water Supply and Purification, Sewerage, Treat- 
ment and Disposal, Power Generation and Distri- 
bution, Rate Investigations and Appraisals 

KANSAS CITY, MO. 107 West Linwood Blvd. 
CINCINNATI, OHIO. 53 East Fourth Street. 


FULLER & McCLINTOCK 


Engineers 


F. G. CunnincHam 
C. A. Emerson, Jr. Ernest W. Warrtock 
Eimer G. MANAHAN H. K. Gatiey 


Sewage Treatment, Sewers, Waterworks, Water 
Purification, Drainage, Waste Disposal, 
Valuations. 


11 Park Place, New York. 


W. DonaLpson 


JAMES M. CAIRD 
Cannon Bldg., Broadway and Second Street 
Troy, N. Y. Assoc. Am. Soc. C. E. 
Chemist and Bacteriologist 
Water Analyses 
SPECIALTIES—Tests of Filter Plants Exami- 
nations and Reports upon Proposed Sources of 


Water Supply; the Copper Sulphate Treatment 
for Algae; Expert Testimony. 


NICHOLAS S. HILL, Jr. 
CONSULTING ENGINEER 


WATER SUPPLY—SEWAGE DISPOSAL— 
HYDRAULIC DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Management 


Chemical and Biological Laboratories 
112 E. 19th St. New York City 


THE J. N. CHESTER ENGINEERS 


J. N. Chester J. T. Campbell D. E. Davis 
J. F. Laboon E. Bankson 


Hydraulic and Sanitary Engineers 

Water Works, Water Filtration, Appraisements 

and Reports, Sewerage, Sew: Eee, 
Operation 

717 Liberty Avenue PITTSBURGH, PA, 


WELL SCREENS 


To meet your problems in sand 
and gravel wells. 


EDWARD E. JOHNSON, INC. 


2304 Long Avenue, 
St. Paul, Minn. 


— 
d 
j 
4" 
| 
| 
| | | | 


14. JOURNAL OF THE AMERICAN WATER WORKS ASSOCIATION 


MORRIS KNOWLES, INC. ALEXANDER POTTER 
Engi 
CONSULTING ENGINEER 
Water Supply and Purification, Sewer- ) 
age and Sewage Disposal, Valuations, Specialties: Water Supply and Sewerage 
Laboratory, City Planning. 50 Church St. New 
PITTSBURGH, PA. Telephone 5501 Cortlandt 
METCALF & EDDY YD a 
ENGINEERS CL E POTTS 
Hartison P. Eddy John P. Wentworth Am. Sos. 
Almon Fales Artur Shaw Jr. CONSULTING SANITARY ENGINEER 
r arston erman 
Water, Sewage, Drainage, Refuse and Church Strect - - 
Industrial Wastes Problems Sewerage and Sewage Disposal 
Laboratory, Valuations Water Works and Water Supply 
Statler Bldg. Boston Reports, Plans and Estimates 
Pease Laboratories Inc. Sanborn & Bogert 
ysis of the water supplies 
for municipalities, industrial Water Supply, Sewerage, 
plants, private estates end Dams, Tunnels, and Founda 
tions. Concrete Structures, 
Chemists Field Sanitary Surveys 
Bacteriologists Consultants New York 30 Church St. 
Malcolm Pirnie Scofield Engineering Co, 
Bact CONSULTING ENGINEERS 
ngtneer 
Water Supply, Treatment, Sewerage Water, Gas, Electric Plants 
Reports, Plans, Estimates, and Distribution Systems 
Supervision and Operation, Appraisals, Valuations and Reports 
Valuation and Rates. ign—Supervision—Operation 
25 W. 43d St. New York, N. Y. PHILADELPHIA, PENNA. 
Engineers 
Water Waste Surveys Robert Spurr Weston G. A. Sampson turiz 
Water Distribution Studies Municipal and Factory Wastes, Operation of ears 
Penstock Gaugings Purification Plants and Sanitary Analyses. ; 
or 
5@ Church St. New York City 14 Beacon St. Boston, Mass, eh 
plan 
CAN 
You afford 
NOT 


to have your ad. in 
this space 
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QUAKER 
FERRIC CHLORIDE 


at the 
Kerber Packing Co. 


Pollution in the Fox River was 
reduced by this public spirited 
company after they installed a 
plant to precipitate and settle 
solids in their packing house 
waste. Quaker Ferric Chloride 
is used as a coagulating agent 
by this organization. 


Built by Hlinois Hydraulic Stone Construction 
Company. Designed by L. A. Snyder Eng. Service. 


This illustration shows the sludge drawn from the 
sewage after with Ferric Chloride, To 
the right is shown the same sludge after four days’ 
drying on an open sand bed. 


The Pennsylvania Salt Manufac- 
turing Co. offers the only complete 
Ferric Chloride service. Tank 
cars of Liquid Ferric Chloride 
for plants with railroad sidings. 
Anhydrous Ferric Chloride for 
plants without railroad sidings. 


EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PA. 
Branch Sales Offices: New York — Chicago — St. Louis — Pittsburgh — Tacoma — Wyandotte 
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The ‘Little Red’ 


In this one-room cottage at Saranac Lake, N. Y., the 
modern treatment of tuberculosis began » » Young Dr. 
Edward Livingston Trudeau, expecting to die there of 
the disease, discovered that the more he rested the better 
he felt » » He recovered, and convinced that rest was 
the vital factor in the cure, he built the tiny sanatorium, 
now called “Little Red”, in 1885 » » Koch’s discovery 
of the tubercle bacillus, Trudeau’s regimen of cure, and 
Holboell’s idea of the Christmas Seal made possible the 
organized fight against tuberculosis, which still kills 
more persons between 15 and 45 than any other disease 
» » Use Christmas Seals on your holiday letters and 
packages and help conquer it » » » » » » » » » » 


The National, State and Local Tuberculosis Associations 
of the United States 


BUY CHRISTMAS SEALS 
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Warren F oundry & Pipe Corp. 


Warren Pipe Co. of Mass., Inc. 


SALES OFFICES 


11 BROADWAY, NEW YORK 
75 FEDERAL ST., BOSTON, MASS. 


Manufacturers of 


CAST IRON PIPE 


Sizes 2” to 84’ 


Flanged Pipe Flexible Joint Pipe 
Bell and Spigot Pipe 
Special Castings Short Body B. & S. Specials 


Warren W) Spun Centrifugally Cast Iron Pipe 


WORKS: PHILLIPSBURG, N. J. and EVERETT, MASS, 
Large Stock Enables Us to Make Prompt Shipments 


IN SUDDEN EMERGENCY 
MORE CERTAIN THAN MANUAL STARTING 
is the automatic starting equipment which can be furnished with 


Sterling 
High Duty 


Internal 
Combustion 

Engines For emergency lighting at the State Farm Show Bldg., at 
Pa., a Sterling Dolphin C-6 cyl. 180 H.P. engine 
Gesee Gasoline rives a Westinghouse generator direct connected at 1250 


R.P.M. Gas fuel. Automatic starting. 

No attendant is required. Thousands of starts have been recorded in 
service, with uncanny reliability. 

STERLING ENGINE COMPANY 


1270 Niagara St. 900 Chrysler Building 
Buffalo, N. Y. Dept. C-3 New York, N. Y. 


ALSO 
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EDSON 


DIAPHRAGM PUMPS 


Hand Operated—size 2”, 2}”, 3”, 4” 

Power Operated—size 3” and 4” 
Open Discharge or Force Pump 

Skid, Truck or Trailer Mounted 


Complete Pump Outfits, Genuine 
Edson Pumps, Suction Hose, 
Brass Couplings, Brz, Clamps, 

Red Seal Diaphragms, 
Brass Strainer or Foot Valve, 
Hose Spanners, Adapters, Etc.” 

Standard Hydrant Guard 


THE EDSON CORPORATION 


Main Office and Works: 49 D St., 
South Boston, Mass. 


New York: 142 Ashland PI., Brooklyn 


NEW HELLIGE 
TURBIDIMETER 


Eliminates the 
Preparation and 
of standard SUSpen 
sions. Utmost 
venience, 
accuracy. If gone 
nected to the wage 
line, the apparatug 

permits a continue 
ous check of 
turbidity 
the necessity of 
refilling tubes with | 


individual samples. 
Reads all turbidities down to zemun 
turbid water. 
Bulletin No. 8000 contains detailed information i 


HELLIGE} 


INCORPORATED 


179 EAST 87 STREET, NEW YORKAM 


WHITE 


FILTER SAND 
98% Pure Silica 


| 


Washed, Screened and Dried. 
No Freight on Moisture— 
Prompt shipment in Bags or 
paper lined Box Cars—Write 
or wire us for information and 
prices. 


DAWES SILICA MINING 
COMPANY 


Silica Mines 
THOMASVILLE, GEORGIA 


meeting moder 
NEEDS | 


Hydrants need not be 

ugly. Look at the 
graceful line of 
this Ludlow #90. 
It is as modern 
in mechanical con- 
struction as in appear- 
ance. Will not leak 
if accidentally broken 
by trucks. Can be re- 
paired without shut- 
ting main or digging. 


The LUDLOW 


VALVE MFG. COMPANY 


mes 3 


TROY: NEW YORK 
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“And that, Gentlemen,is what 
| call Metering | hed 


(FORT WORTH ,TEXAS, JULY 1934 REPORT) = 


Venturi- water in from Lake Worth = 528,905,000 gals, 
« - used as wash water = 9, 666,000 gals, i 


Total water in Clear Well = 519,239,b00gal 


Water ed to city— 
totels of Venturis = 520,240,000 qal 


Meter difference = 1,041,000 


1,041,000 
519,239,000 


WATER TREATING 
AND STORAGE 
Tonks on concrete and febrication of steel 
alloy plate to all the requirements of industrial 
public works. Nearly 75 years in steel plate at | 


tion. Reliable consulting, designing engineering 
service. Write for bulletins. 


GRAVER TANK & MFG CORE 


General Offices and 
East Chicago, Indiana 


in Principal. Cities 
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“the eficiency of the pump is still practically 
the 83.5%, as it was when put into operation 
three years ago.”’ 


Mr. R. G. Ridgely, Supt. of the Pinellas (Fla.) Water Company, 
has kept very accurate record of his five DE LAVAL PUMPS. 
When installed in 1930 the 3 M.G.D. unit showed an efficiency 
of 83.5%. The Venturi meter and the watt-meter charts show 
that the efficiency is still practically the same, as stated in 
the above quotation from a letter, in which he adds that he has 
“had no difficulties with any of the pumps.” 

The fact that De Laval pumps now installed in American 
municipal water works systems could supply the domestic 
requirements of the entire United States is evidence that 
Mr. Ridgely’s experience is representative. 


DE LAVAL STEAM TURBINE COMPANY 
Trenton, New 


4070 


q 


22 JOURNAL OF THE AMERICAN WATER WORKS ASSOCIATION 


| AMERICAN WATER SOFTENER CO. 
including by purchase 


New York Continental Jewell Filtration Co. 


Over 500 Municipal Purification Plants installed. 
WATER FILTERS 
WATER SOFTENERS 
ACID PUMPS 


Water Purification Equipment of every description. 
DRY CHEMICAL FEEDERS CONTROL TABLES 


WET FEED APPARATUS EFFLUENT CONTROLLERS 
LOSS OF HEAD GAUGES RATE OF FLOW GAUGES 
IRON REMOVAL PLANTS WATER SOFTENING PLANTS 
CHLORINATORS ZEOLITE WATER SOFTENERS 


And Originator of the NEW ELECTRO-MAGNETIC 
PROPORTIONERS, with MICROMETER adjustment, 
for feeding all kinds of Chemicals, Coagulants, etc. 


AMERICAN WATER SOFTENER CO. 
Lehigh Avenue and Fourth St. PHILADELPHIA, PA. 


CLEAN YOUR WATER MAINS 


One does not have to be an expert mathematician 
to figure out that a clogged water main calls for a 
stronger pressure and that in turn calls for more 
coal—and literally burning up money. We can 
show you how to get dollar for dollar value out of 
every ton of coal. We can show you how to clean 
the water mains quickly and cheaply. Send us 
your address—that’s all we ask of you. 


National Water Main Cleaning Co. 


CHURCH AND DEY STREETS 
NEW YORK CITY 
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\ \ Waterworks 


Requirements 


developed these tools and 
fittings 


More than fifty years of in- 
timate contact with the water- 
works field—of knowing what is 
needed and why—is expressed j 
in Mueller equipment. That is 
why in application and in service 
Mueller stops, fittings, and tap- 
ping valves have merited their 
pre-eminent place in the esteem 
of waterworks men and why 
Mueller tools always prove to be 
“just what we needed.” 

On this page is shown typical 
equipment from the broad 
Mueller line. For complete 
descriptions, dimensions, etc., 
consult your Mueller Catalog “H’’. 


A 18 1/2"), 
18 1/2"). 20” (length 22 


The new Model C-C” manually operated 
drilling machine is illustrated below It makes 
cuts from 2 to 12” in any size of main. 
Outstanding features are greater compact. 
ness, greater drilling capacity, new ease of 
handling and new positive, automatic feed 


Mueller Co., Decatur, Ill. 


Factories: Decatur, Ill., Chattanooga, 
Tenn., Los Angeles, Calif., 
Sarnia, Ont. 


Branches: New York and San 
Francisco 


| 
Mueller H-776 Heavy Pressure Split 
12°"), 6 (length 12 3/4” and 16”), 
2"). 
H.705 
H-655 © H.655 
drilling machines are illustrated above 
types are tested to 300 Ibs. pressure. 
: 
H.660 H.710 H.660 
WATER DISTRIBUTION 
EQUIPMENT 
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For a 
SUPERIOR PIPE LINE 
combining 
LOW FIRST COST — 
LONG LIFE — 
and 


LOW MAINTENANCE 


Speci fy a. ane Alco Pipe ready for installation in Cleveland, Ohio 
(Contractor: A. L. Connelly Co. ) 


ALCO ELECTRIC WELDED STEEL PIPE 


Alco Pipe is insurance against costly breaks 
caused by water hammer, nearby blasting, 
street vibrations, washouts, supporting ground 
failures and many other causes. 

Alco dip coating applied after all mill scale 
and dirt have been removed by shot blasting, 
leaves a lustrous protective finish inside and out. 
The coating is practically impregnated into the 
steel, adding many years to the life of the pipe 
and greatly increasing its carrying capacity. 

Alco Pipe is fabricated in forty-foot standard 
lengths. The result is low installation cost with 
fewer joints, fewer bell holes and fewer lengths 
of pipe to handle. 


Leakage from an Alco line is almost nil. 


WRITE FOR— 


ALCO PRODUCTS, INCORPORATED 
220 East 42nd Street ° New York, N. Y. 
Branch Offices: 


CHICAGO WASHINGTON HOUSTON TULSA 
Plants at Dunkirk, N. Y., and Montreal, Conada. Cable Address: Alproducts 


DIVISION OF AMERICAN LOCOMOTIVE COMPANY 


BULLETIN 1016 


Bigs 
R 
: ny 
WE DO OUR PART 
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ELIMINATE 
PREAKAGE 


EAKY joints have a bearing on many 
of the problems which water company 
and water department officials are continu- 
ally faced with. Unaccounted for water— 
excessive pumping charges—digging up costly pave- 
ments—even renewing pipe lines on account of lowered 
carrying capacity. Many of these worries can be avoided 
by making all new joints with Hydro-Tite. 

Should a pipe line jointed with Hydro-Tite settle, as 
shown in the above picture, the joints will remain tight. 
Lines jointed with Hydro-Tite remain tight year after 
year and systems completely installed with Hydro-Tite 
joints are the tightest on record. 

Hydro-Tite joints never blow out—have a record of 
over 20 years—require no caulking and save from 50% 
to 75% as compared with lead. Write for information 
on any phase of joint making. 


HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office: 50 Church Street, New York, N. Y. 
General Offices and Works: West Medford Station, Boston, Mass. 


U.S 


A DEPENDABLE SELF - CAULKING JOINT COMPOUND 


Th Bure 
| 
} 
3 
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COMING MEETINGS 


December 28, 1934—New York Section—Hotel New Yorker, 
New York, N. Y. Secretary, R. K. Blanchard, Neptune 
Meter Co., 50 W. 50th St., New York, N. Y. 


March 27-29, 1935—Canadian Section—Hotel London, 
London, Ont., Canada. Secretary, A. E. Berry, On- 
tario Department of Health, Parliament Bldgs., To- 
ronto, Ont., Canada. 


May 6-10, 1935—Annual Convention of American Water 
Works Association—Hotel Netherland Plaza, Cincin- 
nati, O. Secretary, B. C. Little, 29 W. 39th St., New 
York, N. Y. 


May 16-18, 1935—Pacific Northwest Section—Lewiston, 
Idaho. Secretary, E. C. Willard, 720 Corbett Bldg., 
Portland, Ore. 


October 14-17, 1935—Southwest Section—Houston, Texas. 
Secretary, Lewis A. Quigley, Supt., City Water Works, 
2611 S. Adams St., Fort Worth, Tex. 


October 23-26, 1935—California Section—San Diego, Calif. 
Secretary, J. E. Phillips, Department of Water and 
Power, Box 240, Arcade Annex, Los Angeles, Calif. 
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Rensselaer 


GATE VALVES 


have these superior advantages: 


Straightway passage the full diameter of 
connecting pipe 
Parallel faces or gates having a tendency 
to scrape off any foreign substance when 
operated 
Wedges independent of stem and stem nut, 
allowing stem to work easy and without 
binding. 
They are made suitable for use on Water, 
Gas, Steam Oil, etc., and are manufac- 
tured in all commercial sizes. We can 
furnish them with any style end connection; 
any style of gearing; any size Hydraulic 
Cylinder; and for Motor operation, to suit 


specifications. 


Corey 


FIRE HYDRANTS 


have these superior advantages: 


Bronze working parts. 

Non-freezing. 

Positive drip valve. 

Rubber valves “Goodrich Quality.” 

Interchangeable working parts. 

All working parts removable prs top, avoiding 
necessity of digging up entire Hydrant when 
repairs are made (which is seldom). 

No lata can be caused if closed too 

uick. 

Valve remains tightly closed should standpipe 
be broken off above ground (by accident). No | 
flooding of ground around Hydrant. 

We have manufactured Coreys since 1896, and 
we believe they are the best Fire Hydrants on the 
market. Unless otherwise ordered, they are 
made suitable for a working pressure of 150 
pounds per square inch, and each Hydrant is 
tested to 300 pounds per square inch. We can 


Plain Hose Nozzle Type with build them for greater working pressures if re- 


ASK FOR CATALOGUE “G” 


RENSSELAER VALVE COMPANY 
TROY, N. Y. 
BRANCH OFFICES 


NEW YORK, Hudson Terminal Bide. LOUISVILLE, Starks Bidg. 
CHICAG O, Monadnock Block SEATTLE, Arctic Bidg. 

SAN FRANCISCO, Sharon Bldg. LOS ANGELES, Bidg. 

PITTSBURGH, Oliver Bldg. NEW ENGLAND, C. L. Brown, Northboro, Mass. 


Hub Ends. 
i 
| 
| 
cco 
NY 
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but this hydrant can 


be repaired within 
half an hour, at a 
total cost of $10.00, / 
without excavating or 


shutting off the water} 
supply 


The 
SAFETOP Fire Hydrant 


REG. U.S. PAT. OFF. 

will withstand any impact that hydrants now com- 
monly used will endure without breaking. How- 
ever, if broken by a collision from a truck or auto- 
mobile, the only parts that need be replaced are an 
inexpensive standpipe breaking ring and stem 
coupling, and one man can do the job without 
difficulty. 

Compare this with the time, the labor, the general 
trouble, and the tota] expense involved in repairing 
your present fire hydrants if accidentally broken. 
And further, this unique patented hydrant is flood- 
proof and frost-proof, and has remarkably low 
friction loss. Without excavating, it is quickly 
adjustable to raise of street grade and its nozzles 
can readily be made to face any desired position 
exactly. It can be adapted to any of your present 
types of hydrant elbows quickly and at low cost. 

Write for complete information 


THE KENNEDY VALVE MFG. CO. 
Elmira, N. Y. 


Representatives in principals cities 


KENNEDY 
SAFETOP FIRE HYDRANT 


FES, PAT OFF, 


| 
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NATIONAL 
METERS 


THE L. H. NASH METER 


National meters stay on the job and 
do a good job without constant 


servicing. 


They are lastingly and dependably ac- 
curate without periodical reconstruc- 
tion or renewal of parts. 
{ 
For maximum revenue from metering, 


standardize on National meters. 


NATIONAL METER COMPANY 


Executive Offices and Factory: 4203 First Avenue, Brooklyn, N. Y. 
BOSTON CHICAGO DALLAS LOS ANGELES SAN FRANCISCO 
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THE 


AMERICAN JOURNAL OF PUBLIC HEALTH 


official publication of the 


AMERICAN PUBLIC HEALTH ASSOCIATION 


The objective of the American Journal of Public tell 
Health is to present in one place every month the th 
advances along every salient in community health “ 
protection and promotion. 
A record of progress and change in health admin- 
istration and modern public health practices must 
necessarily include considerable material on water 
works engineering. 
Bot 
That is why the American Journal of Public ser 
Health pays attention to important developments - 
in this field and presents them in their proper re- 4 
lationship to other public health activities. av 
mo 
An hour spent with the Journal every month re- the 
wards the thoughtful reader with an accurate and of i 
complete picture of the entire field of public - 
ser 
health. 
§0 
Subscription $5.00 per year Ne 
Me 
AMERICAN PUBLIC HEALTH 
ASSOCIATION 


50 West 50th Street 
NEW YORK, N. Y. 
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Picturing 


‘“‘They never 
become 
obsolete” 


BorH METERS have seen a generation of 
srvice. Contemporary equipment is long 
since discarded. But we cut away the casing 
to show how modernized interchangeable parts 
ft them—the pictures tell the story! You 
never scrap Tridents or Lamberts. ‘New 
models” never replace old ones. When at last 
they do wear—you just go to your small stock 
of improved interchangeable parts and slip in 
years more of accurate, low-cost, trouble-free 
service! We’ve a meter for every problem... 
get data from the Neptune Meter Company, 
fo West soth Street (Rockefeller Center), 
New York ... or... Neptune-National 
Meters, Ltd., Toronto, Canada. 


Trident & Lambert 
INTERCHANGEABILITY 


OVER 


6,000,000 
MADE AND SOLD 


Principal cities all over the 
U. S. use these famous meters. 
They have pioneered in the 
principal contributions to water 
meter accuracy, durability and 
simplicity. A study of their 
details is a revelation in fine 
balance and wear-reduction. 
And remember, they’re inter- 
changeable. 


Pioneers in 
Meter 
Progress ... 
‘Yesterday— 
TODAY— 
Tomorrow 


and LAMBERT Age-less Water Meters 
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Peace on Earth 


... the pear ’round! 


CGnat does Christmas mean to you ? 


Holly and mistletoe .... the home-coming of 
dear ones . . .. greeting and feasting ....a 
glistening tree decked with fairy lights and bend- 
ing with gifts . . . . children’s happy laughter .... 
contentment ....and peace.... 


Whatever joy it brings you individually we wish 
you in abundant measure. May the cheery spirit 
of this Season last through the coming year and 
be still more abundantly renewed at Christmases 


to come. 


Industrial Chemical Hales Company, Ine. 
230 Park Avenue 4 205 G. Wacker Drive 


Rew Pork Chicago 
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C167—CURB STOP C168—CURB S. & W. 


Inverted key—roundway Inverted key—roundway 
For iron pipe For iron pipe 


Quality Brass Goods for Water Companies 


Kitson Inverted Key Curb Stops and Stops & Wastes, Corporation Stops, Tee and 
Lever Handle Stops and Stops & Waste, Water Meter Couplings and other Fittings for 
Water Works Usage—are all made of high grade Red Brass and are carefully machined, 
Plugs are accurately ground, properly lubricated and tested before leaving our factory 
to insure ease of working and freedom from leakage. 


“SEND FOR LITERATURE AND PRICES” 


WESTMORELAND STOKLEY STS. 


KITSON CO. 


PHILADELPHIA PA, 


“Since 1897’" 


THE STANDARD FOR 50 YEARS 


Automatic Pressure Control Valves 
Water Works Specialties 
Altitude — Pressure Reducing — Surge 
Relief and Combination Valves 
Portable Fire Hydrants 
Hydraulic Booster Pumps 


ROSS VALVE MFG. CO., INC. TROY, N. Y. 


FOR WATER SOFTENING 
AND IRON REMOVAL 


Zeolite Chemical Company, 144 Cedar Street, New York 
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laid this cast iron 

pipe in 1851, the year the 

first through train arrived 
from the East. 


| 


The rugged old cast iron pipe 
shown art of Chics, 
original water line laid in 1851, 
was recently inspected and found 
in good condition. Part of this 
83-year-old original line is still in 
service in State Street, the heart 
of Chicago’s retail district. Over 
80 per cent of the original pipe is 
still in service. Chicago’s entire 
distribution system consists, as 
italways has, of nothing but casi 
iron pipe. 

In older cities of Europe and 
the United States, cast iron mains 
still in use, after serving 100 to 
200 years and longer, were re- 
cently uncovered and inspected. 
All were in satisfactory condition 


| Good for more 


Service 


after years 


for furtherservice.Thus,evidence 
accumulates to prove that the use- 
ful life of cast iron pipe is more 
thana century. The reason forthe 
long life and lowmaintenance cost 
of cast iron pipe is its effective re- 
sistance to rust. Cast iron is the 
one ferrous metal for water and 
gas mains, and for sewer con- 
struction, that will not disinte- 
te from rust. This character- 
istic makes castiron pipe the most 
practicable for underground 
mains since rust will not destroy it. 
For further information, ad- 
dress The Cast Iron Pipe Research 
Association, Thomas F. Wolfe, 
Research Engineer, 309 Peoples 
Gas Building, Chicago, Illinois. 


Methods of evaluatin;; bids now in use by engineers 
rate the useful life of cast iron pipe at 100 years 


CAST IRON PIPE 


Look for this 


trade-mark 
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new 


accounts 


in the 


EASTON. Penne. 


PITTSBURGH EQUITABLE METER CO 
MERCO NORDSTROM VALVE CO 


PITTSBURGH EQUITABLE METER CO. 


MERCO NORDSTROM VALVE CoO. 
MAIN OFFICES PITTSBURGH, PA. 
New York Columbia Chicago KansasCity Philadelphia Tulsa Houston Los Angeles Oakland 
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a MERCO NORDSTROM VALVE CO 


“STH "ANNUAL CONVENTION, CINCINNATI, OHIO, MAY 6-10, 1935 | 


VOL. 26, NO. 12 "DECEMBER, 1934 | 


PROCEEDINGS 52ND YEAR 


AMERICAN WATER WORKS | 
| ASSOCIATION 


PUBLISHED MONTHLY 


BY THE { 
AMERICAN WATER WORKS ASSOCIATION 


SECRETARY’S OFFICE, 29 WEST 39fH STREET, NEW YORE 
EDITOR’S) OFFICE, 2411 NORTH CHARLES STREET, BALTIMORE, MARYLAND 
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MATHEWS 


This photo shows three of the 
many qualities in Mathews 
Hydrants which guarantee 
fire protection through the 
bitterest weather. The posi- 
tive and automatic drain 
valve is actually Boh of the 
main valve. As the hydrant 
opens, the leather face moves 
across the orifice, closing it. 
It slides away when the h 
drant closes; draining stan 
ing water and preventing ice 
formation. Note the operating 
nut at the very top of the 
hydrant. Like a le roof, 
it keeps rain and spray from 
entering and freezing around : 
the revolving nut. The entire 
barrel including all working 
is through a 
protection case (not 

shown) which receives the 
thrust of frozen und and 
rotects the hydrant itself 
rom injury. Get these 
money-saving advantages at 
a standard hydrant price. 


a 


“SAND-SPUN” PIPE 


*Sand-Spun” pipe is Cast Irom 
—a superior pipe with an indé 
vidual sand mould for every 
and 20 ft. lengths. Theselo 

lengths save 30% to 60% injoin& 
ing materials and handling, 
as compared to 12 ft. lengths: 


CO. 


ESTABLISHED IN 1803 


wa il 


PousiisHep at Mount anp Guinrorp Avenues, Barrons, Mp, 


~ matter 10, at Post Baltimore, Ma. under the acto 
ugust 24, . Accep’ or mailing at a special postage pro or 
section 1103, Act of October 3, 1917; authorized August 6, 1918. 


TER 
PICT NCE 
| 
f 
q 
? 


SETS THE PACE 


New York—October 25: 
Powered by a 12-c 

der V-Type en- 
gine a new stream-lined 
train ‘resembling a huge 
yellow caterpillar rolled 
into Grand Central 
Terminal today with a 
cluster of new s rec- 
ords to its credit. 


Fifty-six hours and 55 
minutes. before this 
Union Pacific train had 
left Los Angeles. Anew 
record for spanning the 
continent! 


"Amighty power unit drives the stream-lined train to new records—the V-Type Diesel, 
"Wiat’s back of the remarkable performance records made by Hersey Water Meters? 
Another mighty power unit—the V-Type Piston. 


ieverfalters. Long years after a less efficiently 
designed power unit has been repaired or re- 
placed, the V-Type Piston drives its train 
tirougn high rates and low with an astonish- 
ingly tow loss of original accuracy. 

Perfect balance makes this. possible. The 
Hetsey V-Type Piston nutates without thrust, 
Without a governor, without mechanical control 
Gtanykind. That explains not only Hersey ac- 
Guracy, but the lack of wear on the “‘heart of the 
meter.” The V-Type Piston is never a liability! 


That’s why Hersey Meters are in use in over 


5000 water departments. 

COMPANY 

way; Portland, Ore., 1231 N. W. Hoyt St.; Philadelphia 


Running at terrific speed one minute, barely nutating the next, the V-Type Piston 


Four million cubic feet of 
water was passed through 
Hersey Disc Meter No. 835, 
514, Tests show falling off 
of accuracy as follows: 

4/10 of 1% at one million 


cubic feet 
1- 2% at two million cubic 


1-4/ 10% at three million 
cubic feet 

7/10 of 1% at four million 
cubic feet (approxima: 


Ask any salesman to match 
his figures with this record! 


STANDARDIZE ON GOOD METERS 
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Jointed for . nah 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried be- : 
neath the Earth’s sutface, to be forgotten,—they are to 
a large extent, laid for permanency. Not only must 
the pipe itself be dependable and long lived,—but the 
joints also must be tigit, flexible, and long lived,—else 
leaky joints are apt to cause the great expense of 
digging up well-paved streets, beautiful parks and es- 
tates, etc. ; 
# Thus the “jointing material” used for bell and spigot 
: Water Mains MUST BE GOOD,—MUST BE DEPEND- §& 
=_  ABLE,—and that is just why so many Engineers, Water 
Ne Works Men and Contractors aim to PLAY ABSO- i 
| . LUTELY SAFE, by specifying and using LEADITE, 


Time has prover that LEADITE not only makes a tight, 
durable joint,—but that it improves with age. wi 


The pioneer self-caulking material for c.i, pipe. 
Tested and used for over 30 years. 
Saves at least 76% 


THE LEADITE COM PANY 
Girard Trust Co. Bldg. . | Philadelphia, Pa, 
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